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wherever there’s electronics... 


there's Transitron 


e 
From below the sea, launched from a nuclear submarine, the Polaris missile: will streak hundred 


OY 
through the skies directly to its target. Transitron’s tiny 


, super-reliable semiconductors play a major part in Bun 
and guiding Polaris through water, sky and to final destination. At ‘Transitron, more than 4000 skilled employees @e 
ing constantly and exclusively to develop high quality silicon and germanium semiconductors. In missiles as 


| 
computers, atomic 


subs, communications, jets and thousands of other military and commercial applications 


her 
electronics .. . there’s Transitron, leading the field in advanced semiconductor reliability. 
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What’s ahead for you... 
after you join Western Electric? 


Anywhere you look — in engineering and other profes- 
sional areas — the answer to that question is progress. 
For Western Electric is on a job of ever-increasing 
onmeey, both as the manufacturing and supply unit 
of the Bell System and as a part of many defense 
communications and missile projects. 

These two assignments mean you'll find yourself in 
the thick of things in such fast-breaking fields as micro- 
wave radio relay, electronic switching, miniaturization 
and automation. You may engineer installations, plan 
distribution of equipment and supplies. Western also 
has need for field engineers, whose world-wide assign- 
ments call for working with equipment we make For 
the Government. The opportunities are many — and 
they're waiting! 

You'll find that Western Electric is career-minded .. . 
and you-minded! Progress is as rapid as your own indi- 
vidual skills permit. We estimate that 8,000 supervisory 
jobs will open in the next ten years—the majority to be 
filled by engineers. There will be corresponding oppor- 


tunities for career building within research and engi- 
neering. Western Electric maintains its own full-time, 
all-expenses-paid engineering training program. And 
our tuition refund - pw you move ahead in 
your chosen field. 


Western Electric's needs include electrical, mechanical, 
chemical, civil and industrial engineers, as well as men 
in the physical sciences. You can get more information 
about Western Electric — and its many current needs 
for technical people — by writing College Relations, 
Room 200C, Western Electric Company, 195 Broadway, 
New York City 7, N. Y. 


western Electric 


MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 


Principal manufacturing locations at Chicago, IIl.; Kearny, N.J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, Greensboro and Winston-Salem, N. C.; 
S Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla.; Engineering Research Center, Princeton, N. J.; Teletype 
Corp., Chicago 14, Ill. and Little Rock, Ark. Also W. E. distribution centers in 32 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N.Y. 
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~YOUR ENGINEERING CAREER 


with INGERSOLL-RAND 








also means 
LEADERSHIP 
in 
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Seven electric-driven Ingersoll-Rand reciprocating compressors totaling 21,900 horsepower are at work in this large 
ammonia synthesis plant. The units in the foreground compress mixed gases to more than 12,000 pounds per square inch. 





Centrifugal Pumps 
Here's What Compressor Engineering at Ingersoll-Rand 





can mean to you... 


17,250 hp, in pressures from vacuum to 
35,000 psi. 

Ingersoll-Rand also manufactures pumps, 
rock drills, diesel and gas engines, vacuum 
equipment, blowers, air and electric tools 
and specialized industrial machinery as illus- 
trated at the right. These products require 
engineering know-how in their design, manu- 
facture and field application. 

If you are looking for a leadership career 


goons air power is one of the industry’s 
most vital requirements. Compressed air 


and gases are the “breath of life” to chemical 
and process industries, refineries, power 
plants, steel mills, manufacturing plants, 
mines and all types of construction jobs. 
Hence, compressor and blower engineering 
offers an exciting and ever-expanding field of 
challenging opportunities that are virtually 





industry-wide. 

Ingersoll-Rand is the world’s largest man- 
ufacturer of air and gas compressors and 
Turbo-Blowers — supplying over 1000 differ- 


with long-range job security and excellent 
opportunities for advancement, you'll find 
it at Ingersoll-Rand. For further details, con- 
tact your Placement Office, or write to 


ent sizes and types, ranging from ¥ hp to Ingersoll-Rand, 11 Broadway, New York 4. 


OPPORTUNITIES for ENGINEERS NOW AVAILABLE: 


®@ Sales Engineering © Production Engineering 
© Design Engineering © Business Engineering 


© Research And Development 


Ingersoll-Rand 


Diese! & Gas Engines 
Among the many graduates of Massachusetts Institute of Technology at Ingersoll-Rand are: 
L. C. Hopton, 1926, President; J. Bentley, 1925, Vice-President. 
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The Cross-Country Team 

From J. N. STEPHENSON, '09: 

The Coaches’ Report in your November 
issue — as well as other items — interested 
me. But I was disappointed to see no men- 
tion of a Cross-Country Team. This is 
probably due to lack of any “country” 
within a few hours’ journey. 

We used to have a lot of fun on Hare 
and Hounds runs, and some of the boys 
did suite well on the M.LT. Cross- 
Country Team and as milers and two- 
milers. 

Pulp & Paper Magazine 
Gardenvale, Quebec 


Arthur E. Farnham, Jr., cross-country 
coach, reports that 13 runners competed 
on the 1959 varsity team. Competition at 
a four-mile distance was held with Bos- 
ton College, Bates, Brandeis, University of 
New Hampshire, Springfield, Williams, 
Tufts, Northeastern, Coast Guard Acad- 
emy, and Wesleyan. The team had four 
wins and seven losses. M.L.T. also was 
the only New England university repre- 
sented in the National Collegiate Cross- 
Country Championships at Wheaton, IIL, 
and finished 11th in that race. 

On the Freshmen Team, eight runners 
competed against other schools, and 
recorded three wins, five losses. The frosh 
running distance is 214 miles. 


Kind Words Dept. 


From Tuomas C. Desmonpn, ’09: 

Please accept my hearty congratulations 
on the several excellent and new features 
of the November, 1959, issue of The Tech- 
nology Review. 

Newburgh, N.Y. 


From Jack Heruiny, '!1: 
I like the new Review. 
Medford, Mass. 


From Martin T. Meyer, '32: 

I was very pleased with the new type and 

new format of The Technology Review 
.. It is much more readable and is easy 
to find those articles in which one is in- 
terested. 

Philadelphia, Pa. 


The Review's staff is grateful for these 
and other comments on recent changes in 
the magazine. The new typography is the 
work of Mrs. Jacqueline Casey and Ralph 
M. H. Coburn, '47, of the M.1.T. Office 
of Publications. 
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KENZO TANGE visited the Depart- 
ment of Architecture this year. Pictures 
of his work are on pages 24 and 25. 
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This Month 


The photograph on the cover was 
taken on Eastman Tri-X film by Victor 
P. Hessler, Research Professor in the 
Geophysical Institute at the University 
of Alaska. To see an aurora on radar, 
turn to page 17. 


The Cover 


Individuals Noteworthy 4 


The M.1.T. Corporation names a new 
Secretary and Honorary Secretary. 


The Trend of Affairs 15 


Brief reports on many programs, and 
plans for an industrial research center 
near M.LT. 


Staying Ahead in Textiles 21 


Edward R. Schwarz, '21, recalls early 
work and cites new trends. 


Japanese Architecture 24 


Some of Kenzo Tange’s buildings in 
photographs. 


Duty of the Intellectual 26 


Institute Professor Norbert Wiener 
comments on recent TV news. 


Institute Yesteryears 28 


Items that were news 25, 50, 75 and 
99 years ago at M.LT. 


Racing in a Parking Lot 30 
A new intercollegiate sport. 


When Your Lab Is an Ocean $1 


William T. Struble describes a stu- 
dent’s life at Woods Hole. 


Electronic Trap in the Andes $3 
High-energy cosmic-ray showers are 
caught at a new station. 

Should Students Marry? 34 
Margaret Mead questions the com- 
patibility of college and wedlock. 


Talk of Our Times 48 


Samuel A. Goldblith, ‘40, speaks on 
menus for space travelers. 


or 
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Books 
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Individuals Noteworthy 


Walter Humphreys, ’97 


Honorary Secretary 


UPON concluding a span of 30 
years as Secretary of the Institute 
Corporation, Walter Humphreys, 
’97, has been named the first Hon- 
orary Secretary of that body; and 


AT THE SILVER STEIN DINNER DANCE of the M.LT. 


John J. Wilson, ’29 


John J. Wilson, °29, has been 
chosen as its new active Secretary. 

Mr. Humphreys became a mem- 
ber of the Institute’s instructing 
staff shortly after graduation, and 
served as Registrar from 1902 to 
1922. In 1923, he was elected an 


Alumni Term Member of the Cor 
poration, and later, in 1929, to —ife 
Membership. 

Both he and Mr. Wilson have 
held office in the Alumni Assccia. 
tion: Mr. Humphreys was its 9th 
Secretary-Treasurer from 1907 t 
1923; and Mr. Wilson was a Vice 
president during 1955-1957 anc its 
65th President in 1958-1959. 

Mr. Humphreys was the T ch 
nology Review's second editor in 
1899, and in 1925 he became the 
second recipient of the distinc: ion 
of being an Honorary Member of 
the Alumni Council. 

Mr. Wilson, a member of the 
Alumni Council since 1950, served 
during 1952-1958 as 1929's Class 
Agent of the Alumni Fund, and he 
is now a member of the Fund 
Board. He was an ex-officio mem- 
ber of the Corporation while Pres- 
ident of the Alumni Association, 
and in June of last year was elected 
an Alumni Term Member of that } 
body. 

Organizer of the Doelcam Cor 
poration in 1946, Mr. Wilson wag 
its Chairman and President until 
1954, and upon the merger of 
Doelcam and the Minneapoli¢ 
Honeywell Regulator Company he 
became Vice-president of Minne 
apolis-Honeywell and later Presi- 

(Continued on page 6) 


the 1959 Stein Award; Senator Thomas C. Desmond, ’09; 


and Edward C. Edgar, ’35, President of the M.I.T. Club of 
New York. Messrs. Dandrow and Desmond were previous 
recipients of the Silver Stein; and they, with Mr. Glassett, 
are Past Presidents of the Alumni Association. 


Clubs of New York and Northern New Jersey, held Decem- 
ber 2 in the Grand Ballroom of the Hotel Biltmore. Left to 
right: M.I.T. President J. A. Stratton, ’23; C. George Dan- 
drow, ’22, toastmaster; Alfred T. Glassett, ’20, recipient of 


4 THE TECHNOLOGY REVIEW 








FROM THE GROUND UP... 


World’s First 
Bronze Skyscraper 
Uses Phelps Dodge 
Red Brass Pipe! 


A vital network of Phelps Dodge Red Brass Pipe— 
roughly 17 miles of it—runs through the magnifi- 
cent new bronze office building at 375 Park Avenue 
in New York. From street level to the top of this 
striking skyscraper, the maze of piping carries the 
hot and cold water needed for the 38-story struc- 
ture’s mammoth plumbing system. 


A number of especially designed water fixtures, in- 
cluding a unique central drinking water system, are 
connected to these Phelps Dodge pipes. Other PD 
pipes under the park plaza supply water to the 
graceful fountains and pools in front of the building. 


Plumbing contractors know that the famous Phelps 

Dodge “Mine-to-Market” quality line of copper 

it tube and pipe more than meets every requirement 

LL for modern plumbing systems. That’s why they 

Pia 1 specify Phelps Dodge for every kind of installation 


Ch iantan ti —from skyscrapers to homes! 


Red brass pipe in pool bottoms on building plaza 
furnishes water for beautiful fountain displays. 


Quality tube sold the quality way—through 
authorized wholesalers! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
New York, N.Y. .« Los Angeles, Calif. 


FEBRUARY, 1960 








LINCOLN 
LABORATORY 


invites inquiries from persons 


with superior qualifications. 


SOLID STATE Physics, Chemistry, and Metallurgy 
RADIO PHYSICS and ASTRONOMY 
NEW RADAR TECHNIQUES 


COMMUNICATIONS: 
Techniques 
Psychology 


Theory 


INFORMATION PROCESSING 


SYSTEMS: 


Space Surveillance 
IicBM Detection and Tracking 
Strategic Communications 


integrated Data Networks 


SYSTEM ANALYSIS 


Research and Development 


LINCOLN LABORATORY 


Massachusetts Institute of Technology 


LEXINGTON 73, MASSACHUSETTS 

















Individuals Noteworthy 
(Continued from page 4) 





— 


dent of the Datamatic Corporation, 
from which positions he retired ip 
1957. He is a director of Minncapo 
lis-Honeywell, Second Bank- state 
Street Trust Company of Boston, 
The Electronic Trust, Ltd. {Lon 
don], Associated Industries of Mas. 
sachusetts, and the Greater Boston 
Chamber of Commerce; and a 
member of the advisory board of 
Colonial Energy Fund. He is a 
trustee of Peter Bent Brigham Hos. 
pital, and a member of the Corpo 
ration of the Children’s Hospital 
and the Boston Museum of Science, 


Arthur R. Davis: 1891-1959 


A MEMBER of the M.LT. Fae 
ulty from 1930 until his retire 
ment two years ago, Arthur Ran 
dall Davis, Associate Professor of 
Inorganic Chemistry, Emeritus, 
died last December 12 at his home 
in West Medford, Mass. 

Born in Augusta, Maine, he re 
ceived his B.A. degree from Con- 
necticut Wesleyan University in 
1915. He served for eight years on 
the faculty of Middlebury College, 
where he became professor and act- 
ing head of the chemistry depart 
ment. In 1923 he entered Harvard 
University, where he received his 
M.A. and Ph.D. degrees in 1925 
and 1930 respectively, and served 
for five years as instructor in 
charge of the first-year chemistry 
laboratory. He joined the M.L.T. 
Faculty as instructor and became 
assistant professor in 1935 and as 
sociate professor in 1941. He was 
a member of the American Chemi- 
cal Society and the New England 
Chemistry Teachers Association. 

Dr. Davis is survived by his wife, 
Katherine Eaton Davis; a_ son, 
John G. Davis of Lawrenceville, 
N.J.; and a daughter, Mrs. Barbara 
Plumley of Rutland, Vt. 


Dean’s Assistant 


APPOINTED recently as Assistant 
to the Dean of the School of En- 
gineering, William W. Seifert, '47, 
Associate Professor of Electrical 
Engineering, will provide liaison 
between the Dean’s Office and the 
Faculty of the School incidental 
to the Ford Foundation program, 
and also continue to teach. 
(Concluded on page 8) 
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...a hand in things to come 


Reaching into a lost world 
bs ...for a plastic you use every day 


Massive creatures once sloshed through endless swamps, feeding on Learn about the exciting work 

huge ferns, luxuriant rushes and strange pulp-like trees. After ruling for 100 million going on now in plastics, car- 
me z . : bons, chemicals, gases, metals, 

years, the giant animals and plants vanished forever beneath the surface with and nuclear energy. Write for 
violent upheavals in the earth’s crust. Over a long period, they gradually turned into **Products and Processes’’ 
- : f oil and 1 And today, Union Carbid Sean Booklet H, Union Carbide 
great deposits of oil and natural gas. An y, Union Carbide converts vast Corporation, 30 E. 42nd St., 


resources into a modern miracle—the widely-used plastic called polyethylene. New York 17, N. Y. In Canada, 
Union Carbide Canada Limited, 


Millions of feet of tough, transparent polyethylene film are used each Toronto. 
year to protect the freshness of perishable foods such as fruits and vegetables. Scores 
of other useful things are made from polyethylene . . . unbreakable kitchenware, alive U Nil re) RU 
with color . . . bottles that dispense a fine spray with a gentle squeeze . . . electrical 
insulation for your television antenna, and even for trans-oceanic telephone cables. oF + Fz 33 t) 'B) E 


Polyethylene is only one of many plastics and chemicals that Union 
Carbide creates*from oil and natural gas. By constant research into the basic ele- 
ments of nature, the people of Union Carbide bring new and better products into ...ahand 


your everyday life. in things to come 
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Donald W. Douglas, Jr., President of Douglas, 
discussesthe groundinstallation requirements 
for a series of THOR-boosted space probes 
with Alfred J. Carah, Chief Design Engineer 


The care 
and feeding of a 
missile system 


It takes more than pressing a button 
to send a giant rocket on its way. 
Actually, almost as many man-hours 
go into the design and construction 
of the support equipment as into the 
missile itself. A leading factor in the 
reliability of Douglas missile systems 
is the company’s practice of includ- 
ingallthenecessary ground handling 
units, plus detailed procedures for 
system utilization and crew training. 
This complete job allows Douglas 
missiles to move quickly from test to 
operational status and perform with 
outstanding dependability. Current 
missile and space projects include 
THOR, ZEUS, DELTA, ALBM, 
GENIE and others of vital national 
importance. 


We invite qualified engineers, physi- 
cists, chemists and mathematicians 
to join us to help further these 
and future programs. Write to C.C. 
LaVene, Douglas Aircraft Company, 
Santa Monica, California, Section N. 





MISSILE AND SPACE SYSTEMS @ MILITARY AIRCRAFT 
DC-8. JETLINERS & CARGO TRANSPORTS ® AIRCOMB 
GROUND SUPPORT EQUIPMENT 








Individuals Noteworthy 
(Concluded from page 6) 





Professor Seifert was graduated 
from Rensselaer Polytechnic Insti- 
tute in 1941 and was an instructor 
in electrical engineering there un- 
til he came to M.I.T. in 1944. He 
was a research associate in the 
Dynamic Analysis and Control Lab- 
oratory until 1951, when he be- 
came its Assistant Director. In 
1957, he transferred to the Elec- 
tronic Systems Laboratory where 
he has been active in research and 
teaching. His technical interests 
are in computation and in control 
of time-varying and nonlinear sys- 
tems. 


New Posts 


NAMED in the news recently were 
the Alumni and members of the 
Faculty whose elections, promo- 
tions, and appointments are re- 
corded below: 

Robert E. Wilson, ’16, and James 
H. Doolittle, ’24, as members of 
Plowshare Advisory Committee, 
Atomic Energy Commission . 
John A. Lunn, 717, as a Director, 
American Research and Develop- 
ment Corporation . . . Philip T. 
Coffin, ’21, as General Manager, 
Structural Division, Aluminum 
Company of America; 

Roy G. Rincliffe, ’23, as Presi- 
dent, Association of Edison Illumi- 


BUILT BY 


W. J. BARNEY CORP. 


























Lockwood Greene Engineers, Inc. 


The difficult or unusual 


Whether it be speed, difficult con- 
ditions or complex detail, ingenu- 
ity can solve it. We have proved 
this on numerous projects. 
W. J. BARNEY CORPORATION 
17 


Founded 19 
INDUSTRIAL CONSTRUCTION 


101 Park Avenue, New York 
Alfred T. Glassett, ‘20, President 





. « James § 


nating Companies . 


McDonnell, Jr., ’25, as Chairman 
the Board of Governors, Aeros},ace™ 


Industries Association . . . Jamegl 
R. Killian, Jr., ’26, as a Direc tom: 
Polaroid Corporation; . 

Robert M. Bigelow, ’27, @ 
a Vice-president and Directoy 
United Shoe Machinery Corpora 
tion . . Everard M. Lester, ’28) 
as Director of Manufacturing, Gow 
ernment Products Group, Ane 
can Machine and Foundry Com 
pany .. . George G. Cudhea, '29) 
as Manager of Marketing, Rocket 
Engine Section, General Electri¢ 
Company; 

Paul F. Genaghte, ’33, as a De 
rector, Homestake Mining Com 
pany ... Robert H. Winters, ’33, 
as Chairman, Board of Governors, 
York University, Toronto, Ont. .., 
Charles R. Holman, ’36, as Piant 
Manager, Pittsburgh Plate Glass 
Company, Springdale, Pa.; 

Scott W. Walker, ’40, as Dean of 
the College of Petroleum Sciences 
and Engineering, University of 
Tulsa . . . William L. Sammons, 
43, Vice-president, B-I-F Indus 
tries, Inc., Providence, R.L.; 

Robert H. Bliss, ’48, as Manager 
of Automatic Fastening Tool De 
partment, Industrial Sales Divi- 
sion, United Shoe Machinery Cor- 
poration . . . Norman B. Champ, 
’50, as a director, Midwest Piping 
Company, Inc., St. Louis, Mo. 


Honors 


MEDALISTS and recent recipients 
of other awards include: 

W. H. McAdams, ’17, the 1959 
Founders Award, by The Ameri- 
can Institute of Chemical Engi- 
neers .. . Adolph L. Antonio, ’37, 
the grade of Fellow, by the Ameri- 
can Rocket Society . . . Martin 
Deutsch, ’37, an honorary doctor- 
ate, by the University of Algiers 
. . » Robert Coldwell Wood, Asso- 
ciate Professor of Political Science, 
the Fruin-Colnon Award, by the 
National Municipal League. 


DSR Appointment 


JOHN P. DONAHUE has been 
named Associate Director of the 
M.I.T. Division of Sponsored Re- 
search. He came to M.I.T. in 1953 
from Northeastern University to 
join the Research Fiscal Office. Last 
year he received his bachelor of 
laws degree from Boston College. 
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C-L-X 
INTEGRATED 
CABLE SYSTEM 


Requires no separate Duct or Conduit 
in any environment 


The revolutionary C-L-X Continuous, Corrugated, Light- 
weight, metallic sheath, that Simplex introduced to this 
country two years ago, is now available in Aluminum, 
Copper or Bronze as well as the enormously successful Steel. 

Simplex C-L-X pliable cable systems provide unexcelled 
ease of installation and mechanical protection. 

The corrugated metal sheath combines pliability for ease of 
installation with very great strength and seals the cable against 
penetration by oil, chemicals and moisture. 

Depending on the environmental conditions of the instal- 
lation, these power, control and communication cable systems 
can be furnished with or without plastic jacketing. 

Light, and pliable, C-L-X eables are easily installed, and 
require no special reels. 

Now, with corrugated Aluminum, Copper or Bronze 
sheathed C-L-X cable systems, the low resistance of these 
metals permits designs where the sheath may be used as a neu- 
tral or ground. These metals also permit the use of single as 
well as multiconductor cable assemblies in a-c power systems. 

For complete details on C-L-X sheathed cables, contact 
your Simplex Engineer, or write direct. 


WIRE & CABLE COMPANY 
79 Sidney Street, Cambridge, Massachusetts 
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MATHEMATICS OF CHANCE: What are the chances that the top ball will fall into 
the left-hand slot? A trivial point? Not to a great mathematician. When the 
deeply religious Blaise Pascal answered a similar question to settle a gambler’s 
argument in seventeenth century Paris, he gave mathematics one of its most impor- 
tant tasks— prediction. Using Pascal's famous triangle of numbers,* the probable 
number of times that a given event will happen by pure chance can be determined. 
In the 300 years since then, the mathematical laws of probability have helped establish 
the insurance business, enable scientists to predict the molecular behavior of gases, 
forecast the results of cross-breeding plants or animals, analyze the value of a new 
serum. The mathematical insight that made all this possible is now being applied 
to weather forecasting, psychological testing and public opinion research. Proba- 
bility has become a science that calculates in advance the chances of success of 


an untold number of events for man’s benefit. IBM 
; ® 


INTERNATIONAL BUSINESS MACHINES CORPORATION 





*For example, the third line from the tip of the triangle tells us there are four different ways two coins can land: 


the chance of both falling heads up is 1 in 4; of one head and one tail, 2 in 4; and of two tails, 1 In 4. 
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... bricks or bowls 





... rubbers or rugs 














... footballs or floor waxes 


Better Products begin with CABOTI 


The items above can only begin to hint at the enormous range of products 
which contain a pinch or a pound of one Cabot raw material or another. 

Put it this way: no matter where you are as you read this, chances are excellent 
that you are within reaching distance of at least one. 

That’s why we're reasonably confident that among the readers of «his message, 
there is at least one whose product or process can profit from a perusal of the 
list below—and a phone call to Cabot. 


Perhaps it is you. 


WHICH OF THESE CABOT MATERIALS CAN HELP YOUR PRODUCT? 





CABOT CARBON BLACKS ... more than 50 different grades 
of channel, furnace and thermal blacks for use by the rubber, print- 
ing ink, paint, varnish, lacquer, enamel, plastics, paper, phono- 
graph record, battery and other industries. 


CAB-O-LITE® (wollastonite) .. . as a paint pigment, this 
versatile, uniform calcium metasilicate has more desirable properties 
than other extenders used singly or in combination. Excellent for all 
types of paint, and for quality improvement of all types of ceramics. 


CAB-O-SIL® ... this unique airborne silica, in extremely small 
quantities, greatly improves a host of products. Remarkable for its 
unusual combination of properties, it’s equally effective as a thixo- 
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tropic, thickening, gelling, suspending, flatling, reinforcing, anti- 
caking and antislip agent. Used in plastics, lubricating oils, 
greases, paints, varnishes, lacquers, rubber, sulfur, insecticides, 
pharmaceuticals, cosmetics, many other products. 


PT® PINE TAR PRODUCTS... these versatile quality con- 
trolled materials improve the performance of a wide variety of 
products, including: rubber, paint, cordage, oakum and insecticides. 
For complete information. phone or write: 







GODFREY L.CABOT, INC. 


125 HIGH STREET, BOSTON 10, MASSACHUSETTS 
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NO. 30 IN A SERIES 


OUT OF THE LABORATORY 


Curing Jet Fuel of Frostbite... this fuel heater has solved the critical problem of ice 


formation in jet aircraft fuel systems. Because water particles cannot be entirely eliminated 


from jet fuel, extremely cold weather freezes these particles and stops the flow 
of fuel to the jet engine. Hot jet engine bleed air is used to warm the fuel circulated 
through the fuel heater, maintaining a temperature above that of freezing... another 
vital contribution by Garrett to the safety of jet flight. 


* Outstanding opportunities for qualified engineers 


CORPORATION 
AiResearch Manufacturing Divisions 


LOS ANGELES 45, CALIFORNIA @ PHOENIX, ARIZONA 
OTHER DIVISIONS AND SUBSIDIARIES: AIRESEARCH INDUSTRIAL ¢ AIRESEARCH AVIATION SERVICE @ GARRETT SUPPLY 


AIRSUPPLY-AERO ENG/INEERING @ GARRETT MANUFACTURING LIMITED @ C. W. MARWEDEL e AIR CRUISERS 
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The world’s only large tonnage 
liquid hydrogen facility—near West 
Palm Beach, Florida—has been put 
on-stream by Air Products, Inc. of 
Allentown, Pennsylvania. The Lum- 
mus-designed, engineered and con- 
structed hydrogen production section 
of the plant has been producing at 
over-design rate and at 99+% purity 
(better than design) since the test 
run was successfully completed 21 
days after the initial operation of the 
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World’s Only Large Tonnage Plant Produces Liquid Hydrogen 


for Use as Missile Fuel 


gas generators. 

The hydrogen production section 
combines Florida crude oil, oxygen 
and water to generate hydrogen gas. 

Liquid hydrogen product from the 
new facility assumes an increasingly 
vital role in the nation’s defense sys- 
tem. New capability in handling, stor- 
ing and firing liquid hydrogen in 
rocket engines substantially improves 
our nation’s position in the race for 
missile and space superiority. 


WASHINGTON, D.C. +* MONTREAL « 


LONDON 


LUMMUS DESIGNS, ENGINEERS AND CONSTRUCTS 
HYDROGEN FEED GAS FACILITY 
ZODUCTS, INC. 


= 





Lummus has completed a number 
of gas generation units in recent 
years, and also has extensive experi- 
ence in design, engineering and con- 
struction of plants for ammonia 
synthesis. 

In the past 50 years, Lummus has 
built over 800 plants to produce petro- 
chemicals, chemicals and petroleum 
products. If your company is planning 
facilities of this kind, discuss your 
plans with Lummus. 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY THROUGHOUT THE WORLD 
385 MADISON AVENUE, NEW YORK 17, N. Y. 


© PARIS ¢« THE HAGUE ¢ MADRID 


Up to 25% more safe mileage... anywhere 


... from the world’s first Turnpike-Proved Tires 


This year, the average motorist will do more than half his driving on modern through- 
ways, freeways and turnpikes—at high legal speeds. Above, the Pennsylvania Turnpike. 


The Harbor Freeway, downtown Los Angeles. 


NEW RUBBERS! 
NEW CHEMICALS! 
NEW CORDS! 


Here are the reasons why Turnpike- 
Proved tires by Goodyear will give 
you up to 25% more safe mileage: 
FIRST, Goodyear has combined new 
rubbers and new chemicals into a 
more intimate mixture—to create a 


tread compound that has far greater 
toughness and resistance to wear. 


SECOND, Goodyear puts both Nylon 
and Rayon through an exclusive 
triple-tempering process—to make 
superior 3-T Cord. 

COST? Not one cent more than ordi- 
nary tires. You can now get new 
Turnpike-Proved tires by Goodyear 
for all cars, and in all price classes. 
Just see your Goodyear dealer. 


GOODSYEAR 


MORE PEOPLE RIDE ON GOODYEAR TIRES THAN ON ANY OTHER KIND 


Watch the award-winning “Goodyear Theater” on TV every other Monday evening. Goodyear, Akron 16, Ohio. 
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"|Our Country’s Arms 
And Talent Problems 


SOME of the reasons why America now must be a taut 
ship were given this winter by James R. Killian, Jr. 
'%6, Chairman of the M.1.T. Corporation, in an address 
@ the New England Association of Colleges and Sec- 
ondary Schools. 

“When we alone possessed the atomic bomb, we 
dearly had a supremacy deterrent to war,” he pointed 
out. “Now it is unlikely, in this period of nuclear 
plenty, that a comparably superior weapon deterrent 
will be exclusively available in the future to either 



















*Our response is the achievement and maintenance, 
stead, of a really stable deterrent. We have great, 
Mthaps superior, retaliatory strength today, but to 
fiaintain a deterrent in the years ahead, we must have 
IGBM’s adequate in number and so hardened, dis- 
sed and mobile that these weapons . . . would sur- 
a surprise attack in condition to deliver an 
ering attack that would be _ unacceptably 
destructive.” 

E his is a complicated strategical concept, which 

@uires that the Soviet Union know of our strength, 

pnd makes it imperative that there be a steady ad- 
ince in our military technology. 
At the same time, we must be prepared to progress 
oward adequately controlled limitation of arms. “The 
y of problems associated with arms limitation,” 
said Dr. Killian, “constitutes one of the greatest intel- 
fectual challenges of our time.” 

In space, he thinks, we should not compete on an 
item-by-item basis with the Soviets, but select our 
objectives carefully and imaginatively. 

“The budgeting of our talent,” he said, “may be 
more critical than the budgeting of our funds, and we 
must utilize all the judgment and organizational 
sttengths we have to develop a sound list of priorities, 
lo be tough-minded and foresighted in selecting the 
most important technological objectives and in con- 
entrating our best talent on the most important and 
most difficult. 

“We have too often fallen into the delusion that a 
ass attack on a technical problem is most likely to 
bring about its solution, that if we spend enough 
money and hire enough men and crash ahead, the job 

get done quickly and well. Actually, experience 
‘wnvincingly demonstrates that brain power and good 


re 











judgment, not bodies, are what really carry us ahead.” 


VIEW FEBRUARY, 1960 








New Research Center 


Will Rise Near M.LT. 


M.I.T. AND the Cabot, Cabot & Forbes Company an- 
nounced this winter that they will co-operate to build 
a $15,000,000 industrial research center close to the 
Institute. Their plans call for the erection of several 
buildings, including one of 12 or more stories, to pro- 
vide a million or more square feet of floor space for 
3,000 or so employees of firms wishing to establish 
laboratories, offices, and technical shops in Cambridge. 
Construction will start within a few months. ’ 

The site, within easy walking distance of the Kendall 
Square subway station, includes the five-acre Rogers 
block, which was cleared of tenements and other build- 
ings two years ago, and nine acres now occupied by 
streets and the idle Lever Brothers plant, which will 
be razed. 

The Cambridge City Council is being asked to close 
streets within the area, and City Manager John J. 
Curry has asked the Massachusetts Legislature to re- 
move an 1891 ban on the erection of a structure higher 
than 125 feet that is not a church steeple. The new 
center will have its own plazas, restaurants, and park- 
ing facilities, and will be completed in stages. One 
high and one low building will be erected first in 
the Rogers block area, to provide 305,000 square feet 
of floor space, and other structures will go up later. 
Maximum flexibility for prospective occupants is pro- 
vided in the architectural plans. 

Announcement of this major change in the neigh- 
borhood of M.I.T. was made jointly by James R. 
Killian, Jr., 26, Chairman of the M.I.T. Corporation; 
Gerald W. Blakeley, Jr., President of Cabot, Cabot 
and Forbes; and Paul R. Corcoran, Chairman of the 
Cambridge Redevelopment Authority, from which the 
Rogers block was purchased. 

Dr. Killian pointed out that, for an educational 
institution, collaboration such as has been undertaken 
with Cabot, Cabot and Forbes is perhaps unprece- 
dented, but much may be accomplished through it. 
The new center will increase tax revenues, which the 
city of Cambridge needs, contribute to the industrial 
vigor of New England, and enable industry to main- 
tain close liaison with the universities in the vicinity. 

Mr. Blakeley said that his firm, which has located a 
majority of the new research facilities built in the 
Boston area, has found that a major factor in the 
choice of locations has been proximity to M.1.T. Until 
now, however, it has been necessary for companies 
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One of the models built by planners of the research center to be built by M.I.T. and Cabot, Cabot and Forbes in Cambridge. 


desiring this association to locate as far as 18 miles 
from the libraries, laboratories, and other resources of 
the Institute. And Mr. Corcoran declared that Cam- 
bridge owes M.I.T. a debt of gratitude. 

“It is heartening to note,” Mr. Corcoran added, 
“that in this undertaking the new corporation will 


pay taxes and is joining its neighbors in the joys and 
sorrows of day-to-day living in its home city. This 
public demonstration of co-operation and competence, 
together with the physical improvement and tax sup 
port which accompany the proposed development, is 
of the highest value.” 

M.I.T. will not occupy any of the 
buildings in this center, but has 
construction plans of its own well 
advanced which will affect the sky- 
line, too. Cambridge land is so val- 
uable and limited, President Julius 
A. Stratton, '23, recently pointed 
out, that the Institute must com 
sider erecting higher buildings 
rather than expanding horizontally. 
In the near future, the Institute ex- 
pects to erect a home for its Center 








for Earth Sciences, a parking garage 
for 400 cars, and a dining hall for 
Burton House. Longer-range plans 
call for several more major com 
struction projects. 

Although tax exempt, M.1.T. has 
arranged to make payments 
Cambridge in lieu of taxes fora 
period of years when it has pur 
chased property in the City. In the 
last 10 years, nearly $2,000,000 has 
been paid to Cambridge in this 
way, and corporations occupying 
M.I.T. land have paid more than 

= $1,500,000. 
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Auroral Radar Research 


TH}. AURORA BOREALIS and the aurora australis 
ge manilestations of electrical disturbances in the 
upper atmosphere, at altitudes of 100 to 1000 kilo- 
meters. The natural aurora is most pronounced in 
regi ms around the magnetic poles, as the lines of force 
in the earth’s magnetic field bend down through the 
ionosphere. Generally supposed to be caused by clouds 
af charged particles emitted from the sun and trapped 
by the earth’s magnetic field, the true cause of the 
gurora has yet to be definitely established and is cur- 
fently a matter of great interest to many scientists. 
Auroral phenomena can cause a virtual blackout 
of all normal radio communications over wide areas of 
the globe. Severe absorption, scattering, and Faraday 
rotation of radio waves are observed during periods 
of intense auroral activity, at all frequencies up to 
about 100 megacycles per second, and effects are meas- 
utable, though less severe, up to about 1000 mega- 
gecles. 
) Modern radar techniques provide a powerful tool 
studying the aurora, by day as well as by night, 
fd a broad program of auroral radar research has 
n under way for several years at Lincoln Labora- 
, using facilities at Millstone Hill, Round Hill, 
points as remote as College, Alaska, and some- 
es even using the moon as a calibrated reflector. 
ce radar can provide statistical data on the motion 
6 individual particles in the auroral clouds, this re- 
search may help to identify the specific type of par- 
tieles and shed light on their origin. 
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Photo by Gjon Mili, ’27 
CHARLES S. DRAPER, '26, “father of inertial guidance,” 
received the William Procter Prize for Scientific Achieve- 
ment at this winter’s meeting of the American Association 
for the Advancement of Science. Edward R. Weidlein, 
chairman of the Scientific Research Society of America, 
presented the $1,000 prize to the M.I.T. professor. 


The Structure of Collagen 


A THIRD of the protein in the human body is colla- 
gen, and this fibrous connective tissue varies but 
slightly throughout the animal kingdom. Men have 
used collagen from animals for many years, in glue, 
to give gloss to paper, and for other purposes. But 
chemists have not synthesized it yet, and collagen dis- 
eases such as arthritis and rheumatic fever remain to 
be conquered. 

Until recently, in fact, the structure of collagen was 
poorly understood. A third of collagen is glycine, the 
simplest amino acid, but the geometrical arrangement 
of this and other acids which gave collagen its valu- 
able properties was baffling. Finally, by studying the 
diffraction of x-rays directed at specimens of collagen 
— including the tendon from a rat’s tail —a model of 
the collagen molecule was worked out that now is 
generally accepted. 

Alexander Rich, Associate Professor of Biophysics 
at M.I.T., described this model at the recent meeting 
of the American Association for the Advancement of 
Science. Collagen, he said, resembles a rope made by 
coiling three strands together. Each strand is a coiled 
polypeptide chain of amino acids. Together the chains 
can support greater loads than they could separately. 
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The Tweeters That Woof 


WHERE should the speaker be? Nearly every enthusi- 
ast about high-fidelity music has pondered this ques- 
tion, but few have gone into it as deeply as Amar G. 
Bose, ’51, Assistant Professor of Electrical Engineering 
—and his answer to it is now Patent No. 2,915,588. 
A model of it now adorns one corner of his office. 

Dr. Bose found listening to~recordings like hearing 
symphony concerts through a hole in a wall. In an 
auditorium, he knew, much of what you hear is re- 
flected to your ears. So it occurred to him that it would 
be nice to have his hi-fi music reflected as it might be 
if it were emitted from a ball suspended from the ceil- 
ing in the center of the reom — and also to have the 
high and low notes both come from the same speaker. 
The familiar, impressive obstacles to such an arrange- 
ment fascinated rather than fazed Dr. Bose. He grap- 
pled with them for many a night and, at last, with the 
help of Charles Hieken, ’51, and others, he found a 
way to circumvent them. 

His invention is an eighth of a sphere containing 
22 speakers. When put on the floor in the corner of 
the room this fraction of a ball extends 22 inches along 





The 22 speakers put together by Amar G. Bose, ’51. 


each wall. The floor and the two walls serve as mirrors, 
and the music pours out in all directions as though it 
came from a sphere. 

The 22 speakers are the little kind that ordinarily 
are used for tweeting, but these speakers also woof. A 
single small speaker cannot radiate low tones as well 
as high tones, but a group of them placed close to- 
gether can do so and still reproduce high tones nicely. 
What matters, Dr. Bose explains, is not the diameter 
of a speaker but the volume of air that is moved. Be- 
hind his little speakers there is an electronic compen- 
sating network which supplies the correct balance of 
tones to the whole unit. For tweeting, his speakers 
function as separate units; for woofing, the whole sur- 
face of the eighth of a sphere vibrates. 

Having run a radio repair business in Hollywood, 
Pa., while in high school, Dr. Bose was familiar with 
price lists, and the components he used for his inven- 
tion are not expensive. At M.I.T. he has worked with 
Norbert Wiener on statistical communication theory, 
and much of the mathematical analysis which preceded 
the design of his new speaker was done in 1956 while 
he was lecturing on nonlinear matters at the Indian 
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Statistical Institute in Calcutta and the National P iys 
ical Laboratory in New Delhi. He is highly ple: sed 
with the music from his eighth of a sphere, but is til] 
puzzled by certain aspects of men’s appreciation of 
acoustical actualities, and has more projects in mind 
that will keep him up nights for years to come. 


The Computer’s Status in Russia 


A DELEGATION to study data-processing deveiop 
ments in Russia last year, sponsored by the National 
Joint Computer Committee, included two M.i.T, 
Alumni, Willis H. Ware, ’42, of The Rand Corpora 
tion, and Samuel N. Alexander, '35, of the National 
Bureau of Standards. 

Highlights of a report given by Dr. Ware in Dece 
ber at an Eastern Joint Computer Conference din 
in Boston included: 

In computer mathematics, the Russians “are at le 
equal to us, and may well be ahead of us.” 

In equipment, they lack the variety and quanti 
available here. ““We estimated that at most 300 co 
puters are now operating in Russia, compared to 
eral thousand in the United States.” 

In miniaturization, the United States leads, but 
Russians “are working very hard and are not in 
dark ages of computer technology.” 

In familiarity with the literature, “any one of th 
could put any one of us to shame.” 

Dr. Ware found their knowledge of work in t : 
country and elsewhere astonishing. “They get threg 
journals from Mozambique,” he remarked, “and 
didn’t even know a technical journal was published in 
that country.” 

In conclusion, he quoted General James H. Doo 
little, '24: ““The Russians aren’t 10-feet tall, but they 
aren’t four-feet tall, either; they are just about six- 
feet tall.” 








The Trouble With Television 


ONE of the most respected commentators on tele- 
vision’s plight this winter was Thomas D’Arcy Brophy, 
'16, Life Member of the M.I.T. Corporation and for- 
mer Chairman of the Board of Kenyon & Eckhardt, 
Inc. Mr. Brophy noted that a situation resembling 
anarchy has developed in television, and warned his 
audience at an Advertising Federation of America 
meeting in New York that government control — which 
nobody wants — will result if the abuses are not cor- 
rected within the industry. 

Print media, he reminded advertising men, generally 
recognize an obligation to the public, whereas: “In 
television, in too many instances, it’s every man for 
himself, regardless of the public interest and of basic 
values; regardless of the fact that broadcasting oper- 
ates on public property, that the franchise is a tempo 
rary thing — and regardless of the threat, always pres- 
ent in TV, of government control. . . 

“So the advertising industry,” he argued, “must ad- 
vocate and help the networks to do what it’s necessary 
for them to do — recapture complete editorial control 
of the medium and exercise the same control over 
advertising that presently exists in other media. . . 
It’s that, or else, in television.” 
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PRESIDENT-ELECT of the American Chemical Society 
now is Arthur C. Cope, Professor of Organic Chemistry and 
Head of the Chemistry Department at M.I.T. since 1945. 
Born in Indiana and educated at Butler University, the 
University of Wisconsin and Harvard, Professor Cope 
taught at Bryn Mawr and Columbia University before 
coming to the Institute. He is noted for his work on 
medium-sized ring compounds and in organic synthesis. 


A New View of Stickiness 


THE STRENGTH of adhesive joints has long been 
ascribed to molecular attraction between the adherents 
and the adhesives. Polyethylene (the transparent plas- 
tic around your groceries) and other new materials do 
not stick together well, and industrial chemists have 
blamed their perversity in this respect on the weak 
fields surrounding molecules of these materials. 

Jacob J. Bikerman, supervisor of the adhesives labo- 
tatory in the Department of Civil and Sanitary Engi- 
neering since 1956, has wondered, however, about the 
molecules’ guilt. His theory has been that chemical im- 
purities and low-weight molecules might form a thin 
‘boundary layer” between some of these materials and 
thus prevent them from adhering properly. Now, by 
chemically removing impurities, he has succeeded in 
making polyethylene cling tenaciously to various met- 
ils, glass, and plastics, and thus substantiated this 
theory. 

The process used in his laboratory involves frac- 
tional precipitation. The material is boiled in solvents 
uch as cyclohexane or toluene and precipitated in 
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Photos by Gijon Mili, ’27 
PRESIDENT of the American Physical Society this year is 
Victor F. Weisskopf, Professor of Physics at M.I.T. since 
1946. Born in Vienna and educated in Géttingen, Copen- 
hagen, and Zurich before coming to the United States in 
1937, Professor Weisskopf came to the Institute from the 
Manhattan Project at Los Alamos. He has contributed 
many articles to scientific journals on nuclear physics, quan- 
tum theory, and other advances in understanding m :tter. 


acetone. When thus treated, polyethylene can be used 
as an adhesive between steel and steel, steel and glass, 
glass and glass, glass and aluminum, or other combina- 
tions. 

Mr. Bikerman believes significant improvements can 
be made in the adhesionable qualities of many differ- 
ent types of materials, and a $23,600 grant to M.1.T. 
from the National Science Foundation will be used in 
his laboratory for additional basic research on factors 
determining the strength of adhesive joints. 

Born in Odessa in 1898, Mr. Bikerman was graclu- 
ated from the University of St. Petersburg in 1921. He 
then worked in Germany for 14 years as a research as- 
sociate at the Kaiser Wilhelm Institute of Physical 
Chemistry, and assistant editor of a series of publica- 
tions on organic chemistry. In England, from 1936 to 
1939, he conducted research at the Universities of Man- 
chester and Cambridge. He then worked as a chemist 
and adhesives researcher for several industries in Great 
Britain and came to the United States, in 1945, as a 
senior chemist for Merck and Company. He was also 
a senior chemist for Yardney Laboratories in New 
York before coming to M.I.T. 
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THE PHOTOGRAPHIC TECHNIQUES of Harold E. 
Edgerton, ’27, Professor of Electrical Measurements, which 
have made the ocean’s floor and a bullet’s flight visible, are 
being used now in research regarding human blindness. The 
striking picture above shows the small arteries and veins in 
the white of a normal human eye. Professor Edgerton took 


Whispers inthe Wind 


MICROPHONES as small as the letters of type on 
this page have been built at M.I.T. to study the roars 
of jet aircraft and rockets. Flow instabilities figure in 
those awful roars, and also in many other annoyances 
ranging from heart murmurs to cyclones. 

Erik L. Mollé-Christensen, ’48, Associate Professor of 
Aeronautics and Astronautics, and his associates will 
use these tiny microphones, very fine “hot” wires, and 
other scientific tools to pick flow problems apart. They 
are assembling apparatus now which will enable them 
to add known sounds to streams of air. These streams 
will be at known temperatures and pressures, and the 
researchers hope to find out what becomes of the 
added sounds. Thus more may be learned about how 
a jet carries and scatters its own noise. 

Although a central part 
of the experimental set-up 
is a pipe a foot in diameter 
and eight feet long, full 
of material to reduce the 
turbulence of the air sent 
through it, much of the in- 
strumentation is extremely 
small and delicate. The 
“hot” wires, for example, 
are so fine that they cannot 
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this and other pictures this winter for Dr. J. W. Farqghar of 
the University of Edinburgh and Dr. Searle Rees of ¢ 
Harvard Medical School. They are studying the micro-<i 
culation of diabetics, and hope to correlate biochemical 
changes with abnormalities in the circulation. The resolution 
obtained permits small particles in the tiny veins to be seen. 


be seen unless you hold them “just so” in the light 
The National Aeronautics and Space Administra- 

tion granted $70,000 to M.L.T. last fall to support this } 
research regarding unstable sheer flow for two years. 

Victor Eckhaus, research associate, John R. Martucelli, 

53, engineer, and two graduate students — Marc A. 

Kolpin and James G. Poor —are participating with? 
Dr. Mollé-Christensen in this rather quiet attack on 
terrific sounds. 


Interns in Public Service 


TO INTEREST capable young people in careers in 
state government, a senior internship program in pub- 
lic administration has been announced by Massachu- 
setts Commissioner of Administration Charles Francis 
Mahoney. It is the first program of this kind in the 
nation, and the Carnegie Corporation has approved a 
grant to support this three-year, $145,000 program. 

Five interns will work in the commissioner’s office 
as public administration specialists, for each of the 
next three years, then devote a year to graduate studies 
at a co-operating institution. The latter are M.LT., 
Harvard University, Boston University, and the Uni- 
versity of Massachusetts. 

The Office of the Commissioner of Administration 
is the fiscal and co-ordinating center of all state agency 
activities in the Commonwealth of Massachusetts. 


(fsx= Trenp oF AFFairs is continued on page 46) 
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Staying Ahead 


In Textiles 


The Institute’s program has advanced from the design of 
machines and testing to basic research 
hip is vanishing and horizontal integration is coming 
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cotton process laboratory in 1918. 


{om youRNEY back in time from 
attempts to snare a rocket nose- 
one package in airborne nets to 
bur cave-man ancestors’ use of nets 
to snare fish is a long one. It spans 
the development of textiles on 
rarth — world-wide — and points up 
their place in one of the trilogy of 
uman essentials: food, shelter, and 
xlothing. Textiles even permeate, 
to a degree, the first two. On occa- 
sion, a man vows to eat his hat. On 
occasion, too, men live in tents. 

Felts, spun yarns, and woven and 
braided fabrics were produced for 
untold centuries before the Chris- 
jan era. Graves, in Egypt and in 
Peru, yield textile treasures from al- 
most prehistoric times. The lake 
dwellings in Switzerland give up 
Stone Age implements and braided 
fabrics. 

Mechanical, ornamental, and 
wearing-apparel textiles have come 
into being to satisfy the demands of 
ultimate consumers through years 
ot research and development. Now, 
they yield their secrets to the mass 
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craftsman- 


The textile testing laboratory in 1928. 


spectroscope, the electron micro- 
scope, the x-ray diffraction appara- 
tus, the iso-electric strain gauge, 
and even the computing machine 
and techniques of operations anal- 
ysis. 


Designs and Looms 


Textiles have figured in the pro- 
gram of instruction at M.I.T. since 
1872. With support from the trus- 
tees of the Lowell Fund (originated 
by John Lowell in 1832) the Lowell 
School of Practical Design was 
started; and in 1878, pattern looms 
were added for “illustrating the 
practical applications of designs for 
woven goods.” Housed in 1883 in 
the “new building of the Institute 
on Garrison Street,” the installa- 
tion provided two fancy chain 
looms for dress goods, three fancy 
chain looms for woolen cassimeres, 
one gingham loom, and one Jac- 
quard loom. Until 1902, Charles 
Kastner was the first and only direc- 
tor, aided by one or more assistants. 
Then the emphasis returned to de- 


Edward R. Schwarz, '21, was using 
playing cards to test observational 
powers of students when Gjon 
Mili, ’27, took the photo above. 

Professor Schwarz is head of the 
Division of Textile Technology in 
the Department of Mechanical En- 
gineering at MI.T., and reviews its 
history and current activities in 
this article. 

A member of the staff since 1922, 
he has received high honors for 
contributions to textile progress. 


sign, the looms were given up, and 
in 1903 the school was transferred 
to the control of the Boston Mu- 
seum of Fine Arts.* 

At the height of the activity of 
the Lowell School of Practical De- 
sign, Professor Gaetano Lanza, 
Head of the Mechanical Engineer- 
ing Department, asked Professor 
Peter Schwamb, '78, of that De- 
partment to supplement the work 
in design and weaving with studies 
in textile engineering. Professor 
Schwamb solicited the gift of a 
number of textile machines, which 
were used to demonstrate basic 
principles of textile manufacturing, 
and served as examples of com- 
monly employed mechanisms in in- 
dustry, thereby supplementing 
work in machine mechanisms and 
machine design. 


It is interesting to note that starting with 
an enrollment of 16, maximum enrollment 
of 91 was achieved in 1882, and from 1872 
to 1903, there was a total enrollment of 
1,447 students, 1,347 of whom came from 
Massachusetts. 
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This is a portion of the Samuel Slater Textile Research 
Laboratory now. The high-capacity impact tester is caged 


The transfer of the Institute from 
Boston to Cambridge made it pos- 
sible to provide textile technology 
facilities on the third floor of Build- 
ing 3 where, later, Building 7 was 
joined to the existing group. What 
is now the Charles T. Main Textile 
Research Laboratory was equipped 
then with cotton machinery from 
card to loom (including combing) 
by the generosity of American ma- 
chine builders. Across the corridor, 
in space later occupied by part of 
the differential analyzer installa- 
tion, was a testing laboratory — one 
of the first in the country. It was 
equipped with the best testing ma- 
chines then available, largely 
through the efforts of the late 
Charles T. Main, ’76, and was air- 
conditioned, as was the manufac- 
turing space. The textile machines 
were used, as before, by students 
taking the textile engineering op- 
tion in Mechanical Engineering, 
and by students of machine design 
and mechanisms of machines. 

The writer was then an instruc- 
tor working with Professor George 
B. Haven, 94, and Professor George 
W. Swett, ’03, and was in charge of 
the process equipment, and the ac- 
tual operation of the testing labora- 
tory. This laboratory was concerned 
with the establishment of standards 
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as to methods and instrumentation 
and carried out its work in close co- 
operation with Committee D-13 
(Textile) of the American Society 
for Testing Materials. 

It was one of the first laboratories 
to be dehumidified by a refrigera- 
tion system. This made better con- 
trol of moisture possible through- 
out the year — particularly during 
the spring, summer, and fall 
months, when the outside humidity 
was frequently above normal. This 
was of great importance, because 
textile materials, for the most part, 
are highly hygroscopic, and are af- 
fected as to physical properties by 
the moisture which they contain. 


The Textile Laboratories Now 


After 1930, Professor Haven de- 
voted most of his attention to ma- 
chine design, particularly at the 
graduate level, and the writer de- 
veloped and taught the first courses 
in textile microscopy, textile manu- 
facturing, fabric structure, and tex- 
tile-testing laboratory work as a 
part of the materials testing pro- 
gram. These courses have been 
modified as necessary and kept up 
to date at the fourth-year elective 
and graduate level. 

The process machinery was dis- 
posed of with the consent of the 


for safety. Student in foreground at right is studying 
interaction between a machine and textile, using symbol 


donors in the middle 1930's and thé 
space available with the advent o 
Building 7 was devoted to texti 
research facilities which included 
new physical testing laboratory, 
thesis laboratory, and microscop 
laboratory. These now constituté 
the Charles T. Main Memoria 
Laboratory. Space also was pro 
vided on the fourth floor of Build 
ing 3 for an advanced researc 
laboratory through the generosity 
and foresight of Commander H 
Nelson Slater, 15. This was named 
the Samuel Slater Memorial Labora 
tory in honor of the founder of S 
cotton industry in North Americ@ 
(at the Slater Mill, Pawtucket, R.L) 

This laboratory pioneered i 
visco-elasticity, impact, and the ap 
plication of electronics to textild 
research instrumentation. ‘Thd 
present Instron tester was de 
veloped here initially and involved 
servo-control and weigh-bar acti 
vated strain gauges for load meas 
urement. It was the first constani 
rate-of-deformation tester and i 
now standard equipment in labora 
tories throughout the world. 

The Institute’s goal has been t 
stay several years ahead of curren 
practice, and from the first, th¢ 
teaching program has been planneé 
to avoid insofar as possible an 
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The universal textile testing machine 
developed in M.I.T. laboratories. 


duplication of work done in other 
institutes, departments of colleges, 
or schools, dealing with textiles. 
The emphasis here has been on 
fundamental research, as a means 
of translating pure science into tex- 
tile research and development for 
application by the industry and in 
allied fields. There has been, and 
continues to be, an effort to pro- 
vide liaison between pure science, 
through fundamental research, and 
applied research, in addition to 
graduate-level teaching of engineers 
or scientists who have the M.I.T. 
bachelor’s degree or its equivalent. 

The basic effort has been to fol- 
low the molecular constitution of 
the fibrous raw materials of the in- 
dustry through the numerous in- 
termediate products, such as yarn, 
cord, thread, and fabric to opti- 
mum end use. 

These end uses are important to 
the public in clothing, ornamental 
fabrics, and mechanical goods; to 
the armed forces in ground, sea, 
and air applications, and now in 
nose-cone recovery, space suits, drag 
parachutes for supersonic aircraft, 
and cargo and personnel para- 
chutes; and to industry in convey- 
ers, tires, tarpaulins, oil containers, 
and hundreds of other things. Even 
in the medical field, interest is keen 
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in use of textile research techniques 
to study the behavior of muscle and 
nerve fibers and the structure and 
growth of various tissues during 
the healing of wounds or surgical 
incisions. Perhaps we shall some 
day be able to make fibers which 
will react to chemical or thermal 
stimuli, or to electrical impulses, in 
such a way as to change the proper- 
ties and usefulness of clothing and 
other requirements. 


Horizontal Integration 


When we study the manufactur- 
ing of textiles, we are concerned 
with basic actions which, in com- 
binations, form the important 
interactions between processing 
equipment of whatever kind (me- 
chanical, aerodynamic, electrical, 
fluid, or thermal) and fibers. It is 
important to find out which inter- 
actions are essential, and then, hav- 
ing initially divorced our minds 
from consideration of existing 
mechanisms, to go forward boldly 
into unexplored realms. 

There has been a definite trend 
toward vertical integration in the 
textile industry. Many mills buy 
fiber, convert fiber into yarn, and 
yarn into fabric; then finish the 
fabric and in certain instances even 
control the conversion of the fabric 
into clothing and supervise the sale 
of the garments. Horizontal inte- 
gration has been slower in coming, 
and fiber boundaries have been cut 
across only recently. 

The modern tendency is toward 
the “textile” mill, rather than the 
“cotton” mill, “worsted” mill, 
“woolen” mill, or “rayon” mill, and 
this approach has been fostered in 
the textile curriculum at M.LT. 
Every effort has been made for 
many years to give the student an 
ample background in the elements 
and principles of textile manufac- 
ture, regardless of the particular 
fiber or combination of fibers with 
which he was concerned. 


Symbols of Operations 

The emphasis throughout has been 
upon operations rather than proc- 
esses. These operations include 
grading, sorting, mixing, blend- 
ing, cleaning, attenuating, evening, 
combing, twisting, and winding, 
together with conversion to the 
proper final form for further treat- 
ment. Certain of these basic opera- 
tions may be combined to form 


sub-processes such as carding, rov- 
ing, or spinning. In turn, each 
operation is made up of basic ac- 
tions. There are relatively few of 
these and each is represented by 
a symbol something like the ther- 
bligs of motion study, devised by 
Gilbreth. They include nip, pull, 
restrain, press, strike against, struck 
by, place, deposit, control, measure, 
tumble, add, remove, transfer, 
twist, shear, nap, cut, stop, rotate, 
etc. In simple combination, they 
indicate condense, draft, tension, 
detach, piece-up, intermittent feed, 
and many others. These are known 
as multiple or compound actions, 
and in more, complex form are 
operations or sub-processes. 

For the analysis and synthesis of 
operations, sub-processes, and proc- 
esses, the symbolism makes possible 
a rapid, compact, easily understood 
presentation of what happens to the 
fiber or yarn. How things happen is 

(Continued on page 40) 





Micrographic records of fibers are 
studied now in the Institute’s Charles 
T. Main Research Laboratory. 
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Japanese Architecture 


FIFTH-YEAR students of architecture at M.I.T. this 
year have enjoyed the guidance of Kenzo Tange, one 
of Japan’s outstanding architects. Professor Tange was 
educated at Tokyo University, and won the national 
competition 10 years ago to build the Hiroshima Peace 
Center. Last year his Tokyo City Hall received the first 
International Grand Prix awarded by France’s Archi- 
tecture d’Aujourd’hut. 
Professor Tange, Time Magazine recently reported, 
“stands today at the crossroads where Japanese tradi- 
tion and contemporary architecture meet.” He has 
probed deeply into Japan’s architectural past, but now 
is concerned lest too many traces of the past remain 
in his work. “Tradition,” he says, “must be like a 
Tokyo City Hall catalyst that disappears once its task is done.” 
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The Duty 
Of the Intellectual 


BY NORBERT WIENER 


N THIS moment of crisis the Tech- 
! nology Review has asked me to 
write a few words concerning the 
moral issues which have been 
brought to public attention in the 
recent television quiz scandals. I 
am glad to accept this assignment 
inasmuch as it is a matter on which 
I have strong views and personal 
feelings. 

I shall take as the theme of my 
sermon certain remarks which I 
made in a recent number of 
Esquire. They asked me, together 
with a number of intellectuals from 
Cambridge, Mass., what one thing 
worried me most about America 
today. I said and the precise words 
are important: 

“The lack of respect for intellec- 
tual work and intellectual in- 
tegrity.” 

I want to emphasize that I did 
not say the lack of prestige of in- 
tellectuals although various people 
who have commented on the article 
have taken my comment in this 
sense. 

I am not interested primarily 
in increased financial rewards for 
intellectual work nor even that the 
names and faces of intellectuals be 
presented more to the public. I am 
very strongly interested that the 
function of the intellectual be 
better understood by the public as 
well as his motivation and his re- 
sponsibility. In my opinion it is the 
lack of this awareness of motivation 
and responsibility which is the larg- 
est factor in that other crisis on 
which President Eisenhower has 
recently commented, and which 
plays a large role in the somewhat 
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The scholar is the custodian of a tradition of honesty cnd 
sincerity essential to the honor of our country and our «ge 


unfortunate position under which 
a great sector of our scientific work 
and the development of our scien- 
tific personnel now occupies — both 
absolutely and in comparison with 
some work done elsewhere. My 
main point is that the intellectual 
—and I include in the class the 
scientist, the man of letters, and the 
man of arts—has a very specific 
function to fulfill which goes far 
beyond the other important func- 
tions of the citizen at large. He is 
the custodian of a tradition of 
honesty and sincerity on which the 
future and the honor of his country 
and his age depend. 

In assuming this function he has 
accepted very considerable rewards 
and advantages which are quite 
independent of his rate of pay and 
even of his individual good living 
and personal qualities. These re- 
wards are the privilege of partici- 
pating in a grand and growing 
undertaking of all humanity. He 
has a position in which he is not so 
immediately pressed by other re- 
sponsibilities that he is unable to 
sit back a little and take a larger 
view of the world about him that 
pulls to the general mores of the 
time. Thus he is to some extent free 
to enjoy a good life and the com- 
panionship of those motivated by 
the same purposes and congenial to 
him and to his way of thinking. In 
order to merit these privileges he 
must accept a responsibility for the 
priesthood of truth and intellectual 
honor going well beyond what 
belongs to the citizen at large. 

It is a commonplace that every 
profession, every function in life, 


involves its own peculiar responsi- 
bilities. The civilian will not be 
greatly censured if he runs away 
from a stricken battlefield. The sol- 
dier has accepted a very special re- 
sponsibility for physical bravery 
and moral bravery as well, and 
above all the officer in charge of 
troops. I do not think that any 
honest man looks forward with 
any pleasure at the prospect not 
merely of dying in action but of 
having to face a situation in which 
the only honorable thing for him 
to do is to die in action. Neverthe- 
less, in becoming a soldier, and es- 
pecially in becoming an officer, he 
must accept the contemplation of 
this possibility. 

You or I, not being doctors or 
nurses, could leave a_ plague- 
stricken city without reproach. The 
doctor or nurse must remain until 
the last moment at which his or her 
services have any possibility of use- 
fulness. Whatever our legal duties 
are, nobody would make too much 
of it against us if we refused to aid 
in the capture of a dangerous and 
armed criminal. The risk of being 
killed in such an encounter is im- 
plicit and accepted, however, by 
every policeman no matter how 
honorable or important his status. 
Similarly, the fireman knowingly 
and willingly assumes the risk of 
being crushed or burned to death 
in the flames of a falling building. 
These responsibilities are of the 
same order as that of the early 
Christian in accepting death in the 
arena rather than undergoing the 
disgrace and humility of burning a 
pinch of incense before the gods. 
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The scholar and the teacher have 
a function to perform which is ab- 
solutely essential for the continu- 
ance of the development of our 
society and even for its prolonged 
existence. The scholar is the custo- 
dian of the intellectual develop- 
ment of this society, of the under- 
standing of truths already known, 
and of the development of new 
truths and concepts. The teacher in 
his turn is the guardian of the task 
of passing down these new truths 
and discoveries, as well as the truths 
and discoveries already known, to a 
new generation. 

The prosperity and the very 
existence of humanity depend on 
their integrity and on their con- 
scientious devotion to truth. In ac- 
cepting these responsibilities, and 
in accepting the rewards of their 
position—and these rewards, al- 
though perhaps limited from a 
monetary point of view, are very 
great and create a mode of life 
which is very well worth living — 
they accept certain duties which 
belong with these rewards. These 
duties involve a very special re- 
lation to the truth. They must not 
pay in false coin and lie to the 
public at large, and even beyond 
this, they must not lie to them- 
selves. Yet, even this passive hon- 
esty is not enough. They must 
exert themselves at all costs to dis- 
cover truths where none has been 
observed before, and they will not 
live up to this duty if they do not 
devote to it every effort of which 
they are capable. 

This is a very severe responsibil- 
ity. It cannot be satisfied by merely 
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selecting for their studies those re- 
gions in which exploration is easy, 
nor can they protect their records 
of success by refusing to entertain 
tentative ideas which on further in- 
vestigation prove to be erroneous. 
Indeed, the man who has never 
gone beyond his obvious capabil- 
ities and has an unbroken record of 
intellectual successes, without some 
failures to set against them, has in 
all probability not worked to the 
limit of his powers and is to be 
blamed rather than praised, for 
preferring security to the discharge 
of his intellectual function. 

If even this limited failure in his 
responsibility is to be reproved, 
how much more are we to blame 
the scholar who for money or other 
bribes tells deliberate lies and still 
holds himself out to be a scholar or 
a teacher? Worst of all, what are 
we to say of the man who does this 
and yet speaks sententiously in the 
name of education or scholarship? 
If his other activity brings him into 
a situation inconsistent with his 
teaching and scholarly duties, or if 
the standing code of his other activ- 
ities involves permissions or duties 
which are inconsistent therewith, 
let him cast his other activities or 
scholarship aside. One cannot serve 
both God and Mammon, and the 
honest servant of Mammon who 
has turned his back on the worship 
of God is far to be preferred to the 
hypocrite who wishes to combine 
the rewards for lying and the credit 
which goes with the priesthood of 
truth. 

Yet even without an explicit lie, 
the combination of pseudoscholar- 





ship and showmanship which goes 
into our quiz programs and similar 
forms of commercialized scholar- 
ship is bad in itself. The type of 
purely attentive learning which has 
a market in quiz programs has 
nothing to do either with the 
creative learning of the scholar 
or the evocative learning of the 
teacher. It is perhaps true that the 
great public does not understand 
this difference and confounds the 
one with the other. This is a 
dangerous weakness on the part of 
the public, and pandering to it is a 
dangerous vice on the part of the 
showman-scholar. 

It is for all these reasons that the 
tampering with the truth on the 
part of the man normally devoted 
to it is a dereliction of duty quite 
comparable with the dereliction of 
an officer who runs away from his 
own soldiers in the face of the 
enemy, or who sells the enemy the 
plans of fortification. Because the 
code of the soldier visits his derelic- 
tion with dire penalties, whereas 
the false scholar can walk the 
streets without fear of danger to his 
life or liberty, his betrayal is if any- 
thing the worse act of the two. At 
the very least, he should meet with 
the contempt and ignominy which 
are the part of the cashiered officer. 

Apparently, there is a large ele- 
ment of our public which is not 
prepared to recognize this and 
which will excuse the treason of the 
false scholar by saying “he has com- 
mitted no crime.” Frankly, I doubt 
if Judas Iscariot committed any 
crime against the laws of the king- 
dom of Heaven. 
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Institute Yesteryears 











25 Years Ago... 


IN FEBRUARY, 1935, through the thoughtfulness of 
the widow of Frederic F. Bullard, '87, composer of the 
music of the Institute’s Stein Song, The Review's edi- 
tors fell heir to some historical notes which disclosed 
that “the song was not written originally for any par- 
ticular school or college, but was inspired by the read- 
ing of what Mr. Bullard considered an inadequate 
musical setting for the words written by Richard 
Hovey, of Dartmouth. 

“The new music was written during the three weeks 
preceding March 4, 1898. . . . It was twice submitted 
to the Boston Music Company and refused by them, 
Mr. Schirmer assuring Mr. Bullard that it was no good 
and could never succeed. . . . 

“As the story goes, Arthur Wellington (basso) first 
sang the song as a solo in public and had the first 
autographed copy. Finally, Ditson and Company ac- 
cepted it on first sight and there is a record of sending 
a copy to Richard Hovey on April 16, 1898, so evi- 
dently no time was lost in publishing it.” 


@ A census taken by Registrar J. C. MacKinnon, '13, 
disclosed that the student body included representa- 
tives of 31 nations outside the United States, its terri- 
tories, and dependencies. A total of 122 young men 
and women, or nearly 5 per cent of the Institute's 
registration held foreign citizenship. Leading in num- 
bers was China with 28; Canada was second with 24; 
Great Britain third with 13; Cuba and Japan tied for 
fourth with seven each. 


@ A “whisker census,” taken by The Review editors, 
revealed that only 3 per cent of the 1934-1935 Faculty 
members were bearded, and that 22 per cent displayed 
mustaches, leaving 75 per cent “wholly unadorned” 
— whereas the corresponding figures 25 years earlier, 
in 1909-1910, had been 24, 46, and 30 per cent.* 


50 Years Ago. . . 


IN AN ANALYSIS of the 1,479 students at the Insti- 
tute during 1909-1910, Registrar Walter Humphreys, 
97, found that an even 1,400 were from the conti- 
nental United States or its territories, and 79 were 
from foreign countries. 

Of the former, 852 (58 per cent) were from Massa- 
chusetts and 99 (8 per cent) from New York, the 
remainder including at least one representative of all 
but five states, viz., North Carolina, Idaho, Nevada, 
Oklahoma, and Oregon. 

Of the 79 who came from 23 foreign countries, 20 
were from Canada, 11 from China, 10 from Mexico, 7 


* In 1958-1959, of the 686 members of the Faculty and Adminis- 
tration, only two were bearded while 23 (4 per cent) wore 
mustaches, leaving 661 (96 per cent) “wholly unadorned.” 
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from Cuba, 4 from the Argentine, and 4 from Japan. 

Of the total registration, 1,096 were classified a-- 
cording to the Institute Course they were pursuin :, 
those not so classified being freshmen and a few “sp:- 
cials.” The largest Course was Civil Engineering with 
207, followed in order by: Mechanical Engineerin,;, 
204; Electrical Engineering, 203; Architecture, 10°); 
Mining Engineering, 99; Chemical Engineering, 8: ; 
Sanitary Engineering, 60; Chemistry, 44; Naval Archi- 
tecture, 41; Biology, 22; Electrochemistry, 14; Gei- 
eral Science, 4; Physics, 4; and Geology, 1. 


@ During the mid-year vacation of 1909-1910, 39 un- 
dergraduates composing the M.I.T. Glee, Mandoliii, 
and Banjo Clubs went “on tour” to give successful 
concerts before alumni audiences at Buffalo, Detroit, 
Chicago, Rochester, and New York. 


75 Years Ago. . . 


“A FORTNIGHT AGO,” recalled the editor of The 
Tech in that journal’s issue of February 4, 1885, “the 
students of the Institute were unanimously engaged 
in a pursuit which may be loosely defined as a spas- 
modic attempt to make up for lost time. This time 
may have been lost through negligence, natural in- 
capacity, or excessive study; of which the first, whether 
culpable or not, is simple in its effects; the second no 
less so, since it prevents its victim from employing his 
time to the best advantage; the third operates on the 
principle of ‘the limit of production’ in agricultural 
economy; that is, beyond a certain point additional 
time spent in intellectual effort will not produce ade- 
quate returns. .. . 

“Our second term’s greeting is, did you pass the 
semi-annuals? Yes? Accept our congratulations, then — 
or, if you failed, our commiseration. The examinations 
are over; we have recuperated our energies by a recess 
from our labors, and here we are back again to begin 
a new term’s work, with great expectations. . . . 

“What more touching sight is there than to see a 
couple of Freshmen shaking each other’s hand like 
pump-handles, so happy to meet again after the long 
separation of seven days?” 


@And in an adjoining news column, The Tech re- 
corded: “It is rumored that the Miners and Chemists 
of ’86 are to petition the Faculty to have the laboratory 
open on Sundays from 6 A.M. to 9:30 P.M., with the 
exception of an hour for prayers at 11 o'clock. In this 
way they expect to satisfy the authorities, and at the 
same time improve on the old method of climbing in 
on the fire-escape.” 


95 Years Ago... . 


ON MONDAY, February 20, 1865, President William 
Barton Rogers made the following entry in his diary: 
“Organized the School! Fifteen students entered. May 


this not prove a memorable day! 


THE INSTITUTE’S GROWTH can be traced in the col- 
umns of figures on the next page, covering registration, the 
instructing staff, and degrees awarded. Also listed are lead- 
ing states and countries from which students have come. 


THE TECHNOLOGY REVIEW 











Mail. 


ins, 
ip 2. 
ith 











































































































































































































Tos8-1950 “2° iosi988 {909-1910 © 1si-is8s ©” 
No. & No. & No. & No. & 
e rotal Registration 6,259 | 100 2,507 | 100 1,479 | 100 579 | 100 
Freshmen 941 | 15.0 542! 21.6 376| 25.4 193| 33.5 
wi Other Undergraduates 2,647 | 42.3 1,467 | 58.5 1,070 | 72.4 386 66.5 
Total Undergraduates 3,588 | 57.3 2,009! 80.1 1,446| 97.8 579 | 100.0 
| Graduate Students és 2,671 | 42.7 498| 19.8 33| 2.2 
Lie  Sinrvintt 
States Represented 49 46 42 33 | 
Massachusetts 1,459| 23.3 1,148 45.7 852, 57.6 358| 61.9 
Other New England 318 5.1 199 7.9 115 7.7 70; 12.1 
4 Total New England 1,777 | 28.4 1,347 | 53.6 967 | 65.3 428| 74.0 
Foreign Countries Represented 74 | 31 | 24 | 4 | 
| Foreign Students 766 | 12.2 122| 4.9 79 5.3 12| 2.1 
aia 
| Total Instructing Staff 1,949 | 100 517 | 100 239 | 100 57) 100 
| Faculty Members y 625| 32.1 245| 46.5 88| 36.8 28, 49.1 
T Students per Staff Member 3.2 4.8 6.2 10.2 | wrt 
Students per Faculty Member _ 10.0 9.2 16.8 20.7 
| Total Degrees Awarded 1,782 | 100 755 | 100 273 | 100 28 | 100 
| Bachelors ry 1 794) 44.6 526| 69.8 <a) 251| 91.9 28 | 100 
| Masters | 724| 40.6 184| 24.3 19| 7.0 | 
t4 Advanced Engineering “a 72} 4.0 
' Doctors a 192; 10.8 45 5.9 «© 3 1.1 m 
a. First Bachelor in City Planning, to Frank J. Brazel, ’34. 
b. First S.B. in Electrical Engineering, to Frank A. Pickernell, ’85. 
c. First Sc.Ds. in Ceramics and Sanitary Engineering, respectively, to Earl O. Wilson, ’28, and 
Rolf Eliassen, ’32. 
d. First Ph.D. in Geology, to Charles H. Cla: "05; and first D.Eng. awarded by M.I.T., in Elec- 
trical Engineering, to Harold S. Osborne, "08. 
No. State No. State No. State No. State 
By Leading States Outside of a 997 | New York 326 | New York 99 | New York 21 | Illinois 
1: New England  uavead 352 New Jersey 136 | New Jersey 46 | Pennsylvania 20 | Ohio 
312 | Pennsylvania 110 | Pennsylvania 27 | Ohio 16 | New York 
_ ‘i 235 | Illinois 66 | Illinois 25 | California 16 | Pennsylvania 
= | 204 | California 52 | Ohio 24 | Illinois 8| Maryland 
= «195 | Ohio 33 | Missouri 14 | New Jersey 6 | Minnesota 
= ¥ a 15) Michigan 32 | California 
= : 118 | Florida 21 | Michigan | 
pa 108 | Texas 20 | Texas 
No. Country No. Country No. Country No. Country 
Leading Foreign Countries 103 | Canada 28 | China 20 | Canada 8 | Canada 
re 55 | India 24 | Canada 11 | China 2| Great Britain 
a 37 | France 13 | Great Britain 10 | Mexico 1 | Cuba 
a «T 33-| Great Britain 7| Cuba 7| Cuba 1| Japan 
4 31 | Japan 7 | Japan 4| Argentina 
31 | Korea 6| India 4| Japan 
i. <7 28 | Colombia | | 
ry : 27 | Brazil 
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Racing in a Parking Lot 


~ INTERCOLLEGIATE sport Car 
contests, miniatures of such 
famous courses as those at Monaco 
and Sebring are set up with pylons. 
These photos were taken the day 
that the Modena racing course was 
being simulated in the Sylvania 
Waltham parking lot, for drivers 
from M.I.T., Harvard, Babson, Suf- 


folk, Northeastern, and the Univer- 
sity of New Hampshire. 

The M.1.T. Sports Car Club, 
which won the championship a 
year ago, is only a few years old. 
It has 45 members, about half of 
whom have cars of appropriate 
types. They compete with other 
clubs once a month. 








Bion Francis, Jr., 60, Club President, 
showed course to the drivers. 
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Stephen Pollock, G, was starter-timer 
for the “little Modena” event. 


Richard Brass, ’60, checked in 40 
drivers for the invitational event. 


~s 


Photos by Curtiss Wiler, ’6 


Drivers raced through course after 
walking and driving slowly through 
it. Dave Yett, 63, on far side of speed- 
ing car, was assistant timer. 





Modifications in VW driven by Stuart 
Lichtman, ’61, interested many. 
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BY WILLIAM |. STRUBLE 


OSEPH ConRAD asserted that the 
J sea never changes and its works, 
for all the talk of men, are wrapped 
in mystery. Oceanography is a com- 
pendium of sciences devoted as vig- 
orously as possible to the destruc- 
tion of whatever enigmas the sea 
has to offer. Right now, it is more 
robust than ever. 

“Oceanography is beginning to 
come out of the Dark Ages,” says 
Davis A. Fahlquist, 59, a student 
who has elected to make the study 
of the oceans his career. 

Buoyed by fresh and more abun- 
dant currents of funds, oceanog- 


William T. Struble joined the 
M.1.T. Office of Public Relations 
last summer after a year of gradu- 
ate work at Columbia University in 
science reporting. He is a former 
writer for The Associated Press. 
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An M.I.T. graduate student at Woods Hole puts in long 
days and gets more thana taste of salt on fascinating projects 


raphy is acquiring a complement of 
more, and more varied, scientists — 
attracted by new opportunities as 
well as by the very vastness of the 
oceans and the problems they pre- 
sent. Dave Fahlquist is one of sev- 
eral M.I.T. students participating 
in a new co-operative program of 
oceanographic study and research 
established by the Woods Hole 
Oceanographic Institution and 
M.1.T. By terms of the alliance, stu- 
dents and staff of the new Center 
for Earth Sciences may carry on re- 
search in the Woods Hole labora- 
tories and on its five ships; and 
five scientists from “Oceanograph- 
ic’ have been appointed to the 
M.I.T. Faculty. They are Colum- 
bus O’D. Iselin, William V. R. Mal- 
kus, Henry M. Stommel, and Wil- 
liam S. von Arx, '55, Professors of 
Oceanography, and J. Brackett Her- 


sey, Associate Professor of Ocea- 
nography. The program was given 
impetus by a recent $150,000 grant 
to M.1.T. from the Ford Founda- 
tion for training of research work- 
ers in atmospheric science and 
oceanography. 


24-Hour Days at Sea 


Albeit science is a coherent and 
unifying pursuit of man, there is 
nevertheless a perceptible distance, 
in the accouterments and tenor of 
life, between Woods Hole and the 
laboratories backed against the jos- 
tling urban masonry of Cambridge. 
An oceanographer often must go 
thousands of nautical miles to con- 
front his experiment. An ocean, to 
meet the problem unequivocally, 
cannot be brought into a labora- 
tory, and so the science of ocea- 
nography, like all other endeavors 
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bound up with the sea, is filled with 
months of grueling work, sometimes 
in angry, tumultuous seas. “At sea 
you work around the clock,” Dave 
observes. “You work 12 to 15 hours, 
then repair the equipment and try 
to make every hour count.” With 
the clear memory of five months of 
shipboard work last summer, he 
adds: “You get tired.” 

A part of the compensation, 
when that consideration arises, is 
that “there is never a dull moment” 
at sea. And in any case, an intimate 
knowledge of the ocean — a taste of 
salt as voyager as well as scientist — 
is an integral facet of life for an 
oceanographer. But the transition 
from laboratory physicist to this 
new role, a seemingly problematical 
event, was not difficult for Dave. He 





Dave Fahiquist’s duties have included 
helping Miss Elizabeth Bunce prepare 
a string of hydrophones for a study of 
the bottom on a local cruise, and 


$2 


had been brought up close to wate: 
in Rhode Island. In 1950 he re- 
ceived a bachelor of science degree 
in physics from Brown, then spent 
three and one half years as an engi- 
neer for an industrial firm. The cli- 
mate of industry was not inimical 
but neither was it sufficiently crea- 
tive, at least at that time and place, 
and Dave entered M.L.T. in 1954 to 
study geophysics. His father is a 
consulting engineering geologist 
and the events of geology had been 
a tangential part of Dave's life. 
What might be termed “conven- 
tional” physics also touches on 
oceanography, he finds. “Someone 
who is interested in wave motion or 
turbulence is ultimately going to 
think about the sea.” There is, be- 
sides, “a whole class of interesting 





working on the 21-channel seismic am- 
plifier aboard the Bear. The flagship 
of the Woods Hole fleet is the Atlantis 
(below). It has sailed 1,200,000 miles. 





problems” that are related, anc a 
compelling stimulus to think about 
them is the fact that water cov ers 
nearly three-quarters of the ear h’s 
surface. 

A salient preoccupation of D.ive 
and the subject of his doctoral the- 
sis is a geophysical study of the 
western Mediterranean; it is an 
area of interest to the U.S. N vy 
(which largely supports his thesis) 
as well as to oceanographers wit'i a 
purely academic point of view. 


His Voyages Thus Far 


Dave's work on the Great Sea beran 
in the summer of 1958, during a 
cruise he spent aboard Oceano. 
graphic’s 1,800-ton research vessel, 
Chain, a converted Navy rescue and 
salvage ship, and aboard the Win- 
neretta Singer. The latter is a 60- 
foot craft of the Musee Oceano 
graphique established by Jacques 
Yves Cousteau; and, says Dave, with 
a genial salute to his Gallic col- 
leagues, she was ballasted in red 
wine. The two ships made seismic 
refraction studies of the Mediter- 
ranean bottom. 

Early in 1959 Dave went to sea 
again, this time as chief scientist 
aboard the Woods Hole ship that 
took part in exploration of a site 
for the “Mohole,” the proposed ge- 
ological ‘““window” into the interior 
of the earth. Oceanographic’s Bear, 
a 110-ton converted Army trans- 
port, was one of four vessels that 
made “an integrated attempt to use 
all geophysical tools to get a picture 
of the bottom underlying the area.” 
The Mohole enterprise, proposed 
by the AMSOC (American Miscel- 
laneous Society), envisions drilling 
to the boundary, between the 
earth’s crust and mantle, known as 
the Mohorovicic discontinuity. A 
possible location in the Atlantic, 
which was investigated last spring, 
lies on the abyssal submarine plain 
some 200 miles north of Puerto 
Rico. With the Bear were ships 
representing the Lamont Geophysi- 
cal Laboratory, of Columbia Uni- 
versity; Hudson Laboratories, also 
an adjunct of Columbia; and Texas 
A and M. Woods Hole is now work- 
ing on its share of the data, which 
will be integrated, of course, with 
that of the other groups. “We hope 
to be able to tell about the crustal 
structure and underlying sediment 
early this year,” Dave says. 

(Concluded on page 44) 
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An Electronic Trap 
High in the Andes 


A Bolivian Indian is watching scopes 
for Institute cosmic-ray researchers 


HH" ENERGY cosmic-ray showers are detected by 
arrays of “catching tubs,” spread over many acres, 
and the best place for such an electronic trap is a 
high, flat, isolated tract. The South American Alti- 
plano, a 50-by-400 mile plateau that extends through 
Bolivia from Peru to Argentina, is one of the world’s 
best sites, and 200,000 square meters of it is occupied 
now by an M.I1.T. Field Station. 

The air pressure up in La Paz, Bolivia, is so low 
that boiling a “four-minute” egg takes seven minutes, 
and the danger froin fires is so slight that the city of 
400,000 has no fire department. Fifteen miles from La 
Paz and still higher, at an altitude of 14,000 feet, the 
Institute’s cosmic-ray investigators have set 1] tubs out 
on the plain in a star-like formation. 

Each tub is a scintillation counter, consisting of a 
plastic disk shaped like a millstone, about four inches 
thick and a yard in diameter, with a hole in its center, 
where a photo-multiplier tube is placed. When a 
charged particle passes through the plastic, there is a 
tiny splash of light, and these splashes are recorded by 
the tube. Later, the energy of a shower is ascertained 
with the help of an electronic computer. 

The tubs in Bolivia are the same ones that formerly 
were strewn through the woods of the Agassiz Field 


Enter At Your Own Risk 
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The Bolivian field station’s watchman, Sylvario Mammani 
(left), also knits. He formerly made hats such as his wife 
(at right) wears, and recently has acquired new skills. 
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This is one of the 11 scintillation counters used to detect 
high-energy, cosmic-ray showers on the Altiplano. 


Station, maintained by the Harvard Observatory, in 
Harvard, Mass. There, in 1957, a shower with an 
energy of 10!® electron volts was recorded by these 
tubs. This was a billion times the energy achieved 
with the greatest man-made atom smashers, and was 
an unprecedented catch. The time between drinks in 
Massachusetts was so long, however, that the tubs were 
moved 4,200 miles due south — where the lower air 
pressure, and the greater angle between the zenith (the 
highest point in the sky) and the horizon, makes it 
shorter. 

More than a dozen showers a day are being caught 
now on the Altiplano. None quite as energetic as the 
1957 event at Harvard has been bagged yet, but the 
catches there are averaging 10'* electron volts in 
energy, and that is a very respectable figure. 


The Hatter’s Headwork 


Dan W. Scott, a research assistant in the Laboratory 
for Nuclear Science and a candidate for a doctorate in 
physics next June, returned recently from La Paz with 
high praise both for the catches and the Bolivian crew 
on the job there. It is headed by Juan Hersil, a South 
American electrical engineer, and consists of his as- 
sistant, two girls, and an Indian watchman. 

“The girls read the recorded films right in the labo- 
ratory,” Scott reports. “They have been taught to read 
oscilloscopes, and are able to catch many errors on the 
spot. They punch cards as they read the films, and the 
cards then are air-mailed to M.I.T., where the data 
are analyzed by the IBM 704 computer. It would take 
days to process the data on a single shower by hand, 
but it takes less than a minute to process the informa- 
tion on eight showers in the M.I.T. Computation 
Center.” 

Bolivian women favor derby hats, and the Indian 
watchman, Sylvario Mammani, is a former hatmaker 
with no formal education. He has learned, neverthe- 
less, to read a fast oscilloscope and to use his head to 
spare his feet. “We discovered that the positioning of 
the scopes had been changed on a number of morn- 
ings,” says Scott, “and eventually we found that he 
had learned the normal wave forms and counting rates 
—so he had been looking at things a bit, to avoid a 
two-mile trip to telephone the project supervisor when 
something looked wrong.” 

(Concluded on page 47) 
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Should Students Marry? 


BY MARGARET MEAD 


ll over the United States, under- 

graduate marriages are increas- 
ing, not only in the municipal 
colleges and_ technical schools, 
which take for granted a workaday 
world in which learning is mostly 
training to make a living, but also 
on the green campuses once sacred 
to a more leisurely pursuit of 
knowledge. 

Before we become too heavily 
committed to this trend, it may be 
wise to pause and question why it 
has developed, what it means, and 
whether it endangers the value of 
undergraduate education as we 
have known it. 

The full-time college, in which 
a student is free for four years to 
continue the education begun in 
earlier years, is only one form 
of higher education. Technical 
schools, nonresidence municipal 
colleges, junior colleges, extension 
schools which offer preparation for 
professional work on a part-time 
and indefinitely extended basis, 
institutions which welcome adults 
for a single course at any age: all 
of these are “higher,” or at least 
“later,” education. Their prolifer- 
ation has tended to obscure our 
view of the college itself and what 
it means. 

But the university, as it is called 


Miss Mead, Associate Curator of 
Ethnology at the American Mu- 
seum of Natural History and Ad- 
junct Professor of Anthropology at 
Columbia University, is now Presi- 
dent of the American Anthropo- 
logical Association. She is a Past 
President of the World Federation 
for Mental Health. 

Miss Mead has written 11 books, 
including An Anthropologist at 
Work, and People and Places, pub- 
lished last year; and holds six hon- 
orary degrees. 
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A famous woman scientist questions the compatibility of 


wedlock and undergraduate education as we have know: it |’ 


in Europe — the college, as it is 
often called here — is essentially 
quite different from “higher educa- 
tion” that is only later, or more, 
education. It is, in many ways, a 
prolongation of the freedom of 
childhood; it can come only once 
in a lifetime and at a definite stage 
of development, after the immedi- 
ate trials of puberty and before the 
responsibilities. of full adulthood. 


The “As-If” World 


The university student is a unique 
development of our kind of civili- 
zation, and a special pattern is 
set for those who have the ability 
and the will to devote four years 
to exploring the civilization of 
which they are a part. This self- 
selected group (and any other 
method than self-selection is 
doomed to failure) does not include 
all of the most able, the most 
skilled, or the most gifted in our 
society. It includes, rather, those 
who are willing to accept four more 
years of an intellectual and psycho- 
logical moratorium, in which they 
explore, test, meditate, discuss, pas- 
sionately espouse, and passionately 
repudiate ideas about the past and 
the future. The true undergraduate 
university is still an “as-if” world 
in which the student need not com- 
mit himself yet. For this is a period 
in which it is possible not only to 
specialize but to taste, if only for 
a semester all the possibilities of 
scholarship and science, of great 
commitment, and the special de- 
lights to which civilized man has 
access today. 

One of the requirements of such 
a life has been freedom from 
responsibility. Founders and ad- 
ministrators of universities have 
struggled through the years to pro- 
vide places where young men, and 
more recently young women, and 
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young men and women togetlier, ' Alt) 
i 


would be free — in a way they «an 
never be free again — to explore 


and 


before they settle on the way their | com! 


lives are to be lived. 4 

This freedom once, as a maiter 
of course, included freedom from 
domestic responsibilities — from the 
obligation of wife and children or’ 
to husband and children. True, it 
was often confused by notions of 
propriety: married women and un- 
married girls were believed to be 
improper dormitory companions, 
and a trace of the monastic tradi- 
tion that once forbade dons to 
marry lingered on in our men’s 
colleges. But essentially the pro- 
hibition of undergraduate marriage 
was part and parcel of our belief 
that marriage entails responsibil- 
ity. I 

A student may live on a crust} 
in a garret and sell his clothes to, 
buy books; a father who does the 
same thing is a very different 


matter. An unmarried girl may’ 


prefer scholarship to clerking in an 
office; as the wife of a future 
nuclear physicist or judge of the 
Supreme Court — or possibly of the 
research worker who will find a 
cure for cancer — she acquires a 
duty to give up her own delighted 
search for knowledge and to help 
put her husband through profes- 
sional school. If, additionally, they 
have a child or so, both sacrifice — 
she her whole intellectual interest, 
he all but the absolutely essential 
professional grind to “get through” 
and “get established.” As the under- 
graduate years come to be primarily 
not a search for knowledge and in- 
dividual growth, but a suitable set- 
ting for the search for a mate, the 
proportion of full-time students 
who are free to give themselves the 
four irreplaceable years is being 
steadily whittled down. 
(Continued on page 36) 
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BUSINESS IN MOTION 








‘To our Colleaguet se plaiaaancs Liemtnnn. .. 


' Although miles apart in their functions the door knob 
| and sink strainer shown below have one thing in 
‘common. Both are made from Revere Brass Strip. 
Revere Leaded Brass Strip was used to make the sink 
strainer because of the ease with which large diameter 
threads are machined, the excellent surface it devel- 
ops for chrome plating, the inherent corrosion re- 
sistance of brass and its drawing characteristics 
(strainer had to be drawn from 


su 


065” gauge x 7” strip to a 2/2 
pdepth ). 

The Revere Brass Strip used 
by the manufacturer of seamless, 
one-piece door knobs possessed 
still other characteristics that 
made it the most desirable for that 
specific purpose. Because of the 
mique procedure by which these 
knobs are made the brass has to 
xe able to stand up under some 
mighty rugged going. Further, the 
brass strip has to be of uniform 
pauze and be without any sign of fracture or crimp- 
ine when drawn, as well as have consistently correct 
grain structure to insure a smooth, flaw-free surface 
on the finished knobs without extensive finishing and 
polishing operations. 

These are but two of the literally thousands of 
ways Revere Brass Strip makes it possible for man- 
ufacturers to offer their customers a superior product 
at the lowest possible cost. 

The combination of unusual properties makes 
Revere Brass Strip, in various anneals and tempers, 
ually suited to stamping and spinning. Manufac- 








turers have found that the high ductility and malle- 
ability of various Revere Brass Alloys effect savings 
in time and cost because deeper draws in one opera- 
tion are possible. And, because of the low, work- 
hardening rate, a combination of forming processes 
is frequently possible in making intricate shapes with- 
out the need for intermediate annealing. Should an- 
nealing be required the temperatures used are low 
(usually not over 1100°F.) which 
means lower fuel cost. 

Revere Brass Strip not only per- 
mits deep draws, but fast draw 
speeds as well, which is particu- 
larly desirable for repetition press 
work or other operations where 
parts are produced in large quan- 
tities. This means relatively low 
power consumption. 

Revere Brass Strip does not 
foul dies quickly, requiring only 
a minimum of die re-dressing. And 
one of its most desirable features 
is that it plates well and polishes easily, requiring 
only a minimum of finishing. 

Revere Brass Strip in its various alloys is still 
another example of how, by fitting the metal to the 
job, it is possible to produce superior products at 
the lowest possible cost. 

Practically every industry you can name is able 
to cite similar instances. So we suggest that no matter 
what your suppliers ship you, it would be a good idea 
to take them into your confidence and see if you can- 
not make a better product at lower costs by specify- 
ing exactly the right materials. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 





FEBRUARY, 1960 





35 


36 


EXPLORER VI 
ISA 

SPACE 
LABORATORY 
NOW “ 
ORBITING 

THE 

EARTH 





Space Technology Laboratories 
carried out the Able III 
program which put Explorer 
VI in space...one of a 

series of advanced scientific 
experiments conducted by STL 


in conjunction with the 
Air Force on behalf of NASA. 


STL’s leadership in military 
applications of space technology 
is illustrated by its successful 
accomplishments as the 
contractor responsible for 
over-all systems engineering 
and technical direction of 
the Atlas, Titan, Thor, and 
Minuteman programs. 
Scientists and engineers with 
outstanding capabilities 
relating to these activities, 
are invited to investigate 
positions at STL. 
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SPACE TECHNOLOGY 
LABORATORIES, INC. 


P.O. Box 95004, 
Los Angeles 45, California 





Should Students Marry? 
(Continued from page 34) 


Should we move so far away from 
the past that all young people, 
whether in college, in technical 
school, or as apprentices, expect to 
be married and, partially or wholly, 
to be supported by parents and 
society while they complete their 
training for this complex world? 
Should undergraduates be con- 
sidered young adults, and should 
the privileges and responsibilities 
of mature young adults be theirs, 
whether they are learning welding 
or Greek, bookkeeping or physics, 
dressmaking or calculus? Whether 
they are rich or poor? Whether they 
come from educated homes or from 
homes without such _ interests? 
Whether they look forward to the 
immediate gratifications of private 
life or to a wider and deeper role 
in society? 

As one enumerates the possibil- 
ities, the familiar cry, “But this is 
democracy,” interpreted as treat- 
ing all alike no matter how differ- 
ent they may be, assaults the ear. 
Is it in fact a privilege to be given 
full adult responsibilities at 18 or 
at 20, to be forced to choose some- 
one as a lifetime mate before one 
has found out who one is, oneself 
— to be forced somehow to combine 
learning with earning? Not only the 
question of who is adult, and 
when, but of the extent to which a 
society forces adulthood on_ its 
young people, arises here. 

Civilization, as we know it, was 
preceded by a prolongation of the 
learning period — first biologically, 
by slowing down the process of 
physical maturation and by giving 
to children many long, long years 
for many long, long thoughts; then 
socially, by developing institutions 
in which young people, still pro- 
tected and supported, were free to 
explore the past and dream of the 
future. May it not be a barbarism 
to force them to marry so soon? 

“Force” is the right word. The 
mothers who worry about boys and 
girls who don’t begin dating in 
high school start the process. By 
the time young people reach col- 
lege, pressuring parents are joined 
by college administrators, by 
advisers and counselors and deans, 
by student-made rules about exclu- 
sive possession of a girl twice dated 
by the same boy, by the preference 


of employers for a boy who 

demonstrated a tenacious intenti¢ 
of becoming a settled married m 

Students who wish to marry rid 
feel they are making magnificent 
revolutionary bids for adult! oag 
and responsibility; yet, if of 
listens to their pleas, one heats 


only the recited roster of the 
“others” — schoolmates, classmate 
and friends — who are “alread 


married.” 
A New Picture 


The picture of embattled academig¢ 
institutions valiantly but vainly at 
tempting to stem a flood of under 
graduate marriages is ceasing to be 
true. College presidents have joined 
the matchmakers. Those who head 
our one-sex colleges worry about 
transportation or experiment gin- 
gerly with ways in which girls or 
boys can be integrated into aca 
demic life so that they'll stay on 
campus on week-ends. Recently the 
president of one of our good, small, 
liberal arts colleges explained to 
me, apologetically, “We still have to 
have rules because, you see, we don't 
have enough married-student hous- 
ing.” The implication was obvious: 
the ideal would be a completely 
married undergraduate body, hope 
fully at a time not far distant. 

With this trend in mind, we 
should examine some of the prer 
ises involved. The  lower-clas# 
mother hopes her daughter wi 
marry before she is pregnant. Th 
parents of a boy who is a shade 
gentler or more interested in art 
than his peers hope their son will 
marry as soon as possible and be 
“normal.” Those who taught GI's 
after the last two wars and enjoyed 
their maturity join the chorus to 
insist that marriage is steadying: 
married students study harder and 
get better grades. The worried 
leaders of one-sex colleges note how 
their undergraduates seem younger, 
“less mature,” or “more under- 
developed” than those at the big 
coeducational universities. They 
worry also about the tendency of 
girls to leave at the end of their 
sophomore year for “wider experi- 
ence” — a simple euphemism for 
“men to marry.” 

And parents, who are asked to 
contribute what they would have 
contributed anyway so that the 

(Continued on page 38) 
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The new Ramo-Wooldridge Laboratories in Canoga 
Park, California, will provide an excellent environment 
for scientists and engineers engaged in technological 
research and development. Because of the high degree 
of scientific and engineering effort involved in Ramo- 
Wooldridge programs, technically trained people are 
assigned a more dominant role in the management of 
the organization than is customary. 

The ninety-acre landscaped site, with modern build- 
ings grouped around a central mall, contributes to the 


academic environment necessary for creative work. The 
new Laboratories will be the West Coast headquarters 
of Thompson Ramo Wooldridge Inc. as well as house 
the Ramo-Wooldridge division of TRW. 

The Ramo-Wooldridge Laboratories are engaged in 
the broad fields of electronic systems technology, com- 
puters, and data processing. Outstanding opportunities 
exist for scientists and engineers. 

For specific information on current openings write 
to Mr. D. L. Pyke. 
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Should Students Marry? 
(Continued from page 36) 


young people may marry, fear — 
sometimes consciously and some- 
times unconsciously — that the pres- 
ent uneasy peacetime will not last, 
that depression or war will over- 
take their children as it ovértook 
them. They push their children at 
ever younger ages, in Little Leagues 
and eighth-grade proms, to act out 
— quickly, before it is too late — 
the adult dreams that may be inter- 
rupted. Thus they too consent, con- 
nive, and plan toward the earliest 
possible marriages for both daugh- 
ters and sons. 


The Successful Marriage 


Undergraduate marriages have not 
been part of American life long 
enough for us to be certain what 
the effect will be. But two ominous 
trends can be noted. 

One is the “successful” student 
marriage, often based on a high 
school choice which both sets of 
parents have applauded because it 
assured an appropriate mate with 
the right background, and because 


it made the young people settle 
down. If not a high school choice, 
then the high school pattern is re- 
peated: finding a girl who will go 
steady, dating her exclusively, and 
letting the girl propel the boy 
toward a career choice which will 
make early marriage possible. 
These young people have no 
chance to find themselves in college 
because they have clung to each 
other so exclusively. They can take 
little advantage of college as a 
broadening experience, and they 
often show less breadth of vision as 
seniors than they did as freshmen. 
They marry, either as undergradu- 
ates or immediately upon gradua- 
tion, have children in quick 
succession, and retire to the suburbs 
to have more children — bulwark- 
ing a choice made before either was 
differentiated as a human being. 
Help from both sets of parents, 
begun in the undergraduate mar- 
riage or after commencement day, 
perpetuates their immaturity. At 
30 they are still immature and de- 
pendent, their future mortgaged 
for 20 or 30 years ahead, neither 
husband nor wife realizing the 
promise that a different kind of 
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undergraduate life might have 2n. 
abled each to fulfill. 

Such marriages are not failuyes, 
in the ordinary sense. They te 
simply wasteful of young, int: Ili. 
gent people who might have de. 
veloped into differentiated ind 
conscious human beings. But with 
four or five children, the husband 
firmly tied to a job which he would 
not dare to leave, any move toward 
further individual developmen: in 
either husband or wife is a threat 
to the whole family. It is safer to 
read what both agree with (or even 
not to read at all and simply look 
at TV together), attend the same 
clubs, listen to the same jokes — 
never for a minute relaxing their 
possession of each other, just as 
when they were teen-agers. 

Such a marriage is a premature 
imprisonment of young people, be- 
fore they have had a chance to 
explore their own minds and the 
minds of others, in a kind of des- 
perate, devoted symbiosis. Both had 
college educations, but the college 
served only as a place in which to 
get a degree and find a mate from 
the right family background, a 
background which subsequently 
swallows them up. 


The Unsuccessful Marriage 


The second kind of undergradu- 
ate marriage is more tragic. Here, 
the marriage is based on the boy’s 
promise and the expendability of 
the girl. She, at once or at least 
as soon as she gets her bachelor’s 
degree, will go to work at some 
secondary job to support her hus- 
band while he finishes his degree. 
She supports him faithfully and be- 
comes identified in his mind with 
the farnily that has previously sup- 
ported him, thus underlining his 
immature status. As soon as he be- 
comes independent, he leaves her. 
That this pattern occurs between 
young people who seem ideally 
suited to each other suggests that it 
was the period of economic depend- 
ency that damaged the marriage 
relationship, rather than any in- 
trinsic incompatibility in the orig- 
inal choice. 

Both types of marriage, the “‘suc- 


cessful” and the “unsuccessful,” 
emphasize the key issue: the tie 
between economic responsibility 


and marriage in our culture. A man 
who does not support himself is 


THE TECHNOLOGY REVIEW 








not 


supr 
pare 
only 
man 
ally | 
earn 
the. 
econ 
stud 
fami 
be ¢ 
bane 


Whe 


The 
sion 
cum 
inco 
men 
that 
cone 
the 
and 
is di 
serv 
nom 
vide 
mar 
refu 

T 
wou 
pare 
and 
den: 
mal 
of | 
grac 
acce 
to b 
pete 
wou 
that 
den 
der 
wou 
grov 
witl 
wel 

B 
app 
psy« 
tho: 
esse 
lect 
pos: 
any 
the 
whi 
gre 
and 
ing 
eart 


Cop 
Edu 


FEB 








ve on 


iluyes, 
-y ire 
nt li 
ve de. 

ind 
t with 
sband 
would 
ow ard 
nt in 
threat 
fer to 
"even 
: look 
Same 
ces — 
their 
St as 


ature 
e, be- 
ce to 
1 the 
' des- 
1 had 
lege 
ch to 
from 
d, a 
ently 


-adu- 
Tere, 
boy’s 
y of 
least 
lor’s 
ome 
hus- 
xree. 
| be- 
with 
sup- 

his 
 be- 
her. 
een 
ally 
at it 
ond- 
lage 

in- 


r1g- 
rig 


sUC- 
ul,” 
tie 
lity 
lan 
f is 


[EW 





not yet a man, and a man who is 
supported by his wife or lets his 

rents support his wife is also 
only too likely to feel he is not a 
man. The GI students’ success actu- 
ally supports this position: they had 
earned their GI stipend, as men, in 
their country’s service. With a basic 
economic independence they could 
study, accept extra help from their 
families, do extra work, and still 
be good students and happy hus- 
bands and fathers. 


When Help Is To Be Given 


There are, then, two basic conclu- 
sions. One is that under any cir- 
cumstances a full student life is 
incompatible with early commit- 
ment and domesticity. The other is 
that it is incompatible only under 
conditions of immaturity. Where 
the choice has been made maturely, 
and where each member of the pair 
is doing academic work which de- 
serves full support, complete eco- 
nomic independence should be pro- 
vided. For other types of student 
marriage, economic help should be 
refused. 

This kind of discrimination 
would remove the usual dangers of 
parent-supported, wife-supported, 
and too-much-work-supported stu- 
dent marriages. Married students, 
male and female, making full use 
of their opportunities as under- 
graduates, would have the right to 
accept from society this extra time 
to become more intellectually com- 
petent people. Neither partner 
would be so tied to a part-time job 
that relationships with other stu- 
dents would be impaired. By the 
demands of high scholarship, both 
would be assured of continued 
growth that comes from association 
with other high-caliber students as 
well as with each other. 

But even this solution should be 
approached with caution. Recent 
psychological studies, especially 
those of Piaget, have shown how 
essential and precious is the intel- 
lectual development of the early 
post-pubertal years. It may be that 
any domesticity takes the edge off 
the eager, flaming curiosity on 
which we must depend for the 
great steps that Man must take, 
and take quickly, if he and all liv- 
ing things are to continue on this 
earth. 

Copyright, 1960, by Editorial Projects for 
Education, Inc. All rights reserved. 
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Staying Ahead in Textiles 
(Continued from page 23) 





of less concern in this work thamj 
what happens. The entire proces# 
ing from fiber to fabric can bg 
shown on a single sheet of 814” 

11” paper. Easy comparison 7 
entire processes, therefore, is simple, 
With the restrictions of existing 
mechanisms and machines remodl 
from the picture, it also become 
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SEWING mech 


Here sewing is shown symbolically. | Magr 
the fi 
possible to synthesize operations | man 
and employ the best available in- 
formation from such fields of engi- | ~ 
neering as fluid mechanics, aerody- | ©" 
namics, thermodynamics, materials, | space 
control systems, applied mechanics | 4, 
and design to produce the desired 
result. 

Craftsmanship is vanishing from | deve! 
the textile industry and may not 
return because of the pressures of 
quantity production, but imagina- 
tion and clear thinking about tex- 
tile fiber processing can be stimu- } sunny 
lated and made more effective by 
rational and widespread use of sym- 
bols to denote the basic actions 
involved in handling fibers. 


resea 


forni 


Among the Pioneers 


Since the shift of emphasis from 
machine design and, later, from 
textile testing to research, financial 
support has been provided by the 
Textile Foundation. It has made 
grants of money approximating 
$100,000 and has supported by way 
of salary several Fellows who have 
worked in the textile laboratory. 
(Concluded on page 42) 
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EXPANDING THE FRONTIERS 
OF SPACE TECHNOLOGY 


Lockheed Missiles and Space Division is systems manager 
for such major, long-range projects as the Navy POLARIS 
Fleet Ballistic Missile; the AGENA satellite in the Discov- 
ERER program, under the direction of the Air Force Bal- 
listic Missile Division (ARDC); MIDAS infrared detection 
satellite system; SAMOS satellite program; Air Force X-7; 
and Army KINGFISHER. 

These programs include: applied mathematics; celestial 
mechanics; computer research and development; electro- 
magnetic wave propagation and radiation; electronics; 
the flight sciences; human engineering; hydrodynamics; 
man in space; materials and processes; operations 
research and analysis; ionic, nuclear and plasma propul- 
sion and exotic fuels; sonics; space communications; 
space medicine; space navigation; and space physics. 

Headquarters for the Division are at Sunnyvale, Cali- 
fornia, on the San Francisco Peninsula, and research and 


development facilities are in the Stanford Industrial Park 


in Palo Alto and at Van Nuys in the San Fernando Valley. 
Facilities are new and modern and include the latest in 
technical equipment. A 4,000 acre Division-owned static 
test base in the Ben Lomond mountains near Santa Cruz 
provides for all phases of static field test. In addition, 
flight test facilities are provided at Cape Canaveral, 
Florida, and Vandenberg AFB, Santa Maria, California. 
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Such programs reach into the future and deal with 
unknown and stimulating environments. It is a rewarding 
future with a company that has an outstanding record of 
progress and achievement. If you are experienced in any 
of the above areas, or in related work, we invite your 
inquiry. Please write: Research and Development Staff, 
Dept. B-S2FF, 962 W. El Camino Real, Sunnyvale, Cali- 
fornia. U.S. citizenship required or existing Department 
of Defense clearance. 
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Staying Ahead in Textiles 
(Concluded from page 40) 


Pioneering work was done by 
Mitchell A. Sieminski, '36, George 
H. Hotte, 43, Erwin O. Kruegel, 
"$2, and Gordon Osborne in textile 
microscopy. All of these men have 
continued in responsible positions 
in the textile industry, and all are 
still close to, or engaged in, re- 
search. The pioneering work of 
Herbert Leaderman, '38, as a Tex- 
tile Foundation Fellow in the field 
of the visco-elastic, and particularly 
the creep properties of textile fibers, 
is still authoritative. Application of 
statistical methods to textiles was 
undertaken by Harold R. Bellin- 
son, ’34; while Harold Hindman, 
39, George S. Burr, 41, and Cyril 
M. Krook, '42, formed the original 
staff of the Slater Laboratory. 

There has been active co-opera- 
tion for many years with, first, the 
Division of Industrial Co-opera- 
tion, and now the Division of 
Sponsored Research, in carrying 
through research contracts for in- 
dustry and the armed services, in- 
cluding the Quartermaster Corps 
and the Air Force. 


In the educational part of the 
program, every effort is being made 
to utilize the background knowl- 
edge and research results of the 
groups concerned with engineering. 
This is accomplished by ensuring 
that advanced degree candidates in 
textile technology have a ground- 
ing in engineering comparable to 
that of our mechanical or chemical 
engineers. There is also interest in 
elective participation in our pro- 
gram by students in Business and 
Engineering Administration. 

Better liaison is needed between 
top management and research, and 
this requires bilateral training. The 
business executive in textiles should 
have enough research know-how to 
make intelligent decisions, about 
both the research program itself 
and the administration of the busi- 
ness; and the research director 
should appreciate the problems of 
management, to be able to plan and 
conduct research which will be 
worth-while on its own merits, and 
also of immediate practical im- 
portance to the company. 

In the introduction for Textile 
Research, one of the first Tech- 
nology Press books, Vannevar Bush, 


"16, wrote: “The large size privat; 
research laboratory, such as e> ist 
in the telephone field, in electr ical 
manufacture, or in the manvfac 
ture of certain types of chemical 
products, does not exist in the tex. 
tile field, and the results of a single. 
minded aggressive private attack on 
the general problems of textiles is, 
hence, absent. Its place is takei by 
various governmental, unive1 sity, 
cooperative, and private  eriter- 
prises which cannot, in the very 
nature of things, proceed as rapidly 
or as far. They are doing remark. 
able work, as some of the recorded 
results of this and other volumes 
testify, but there is a great deal that 
remains to be done. Their accom- 
plishments prove that we can learn 
much and produce useful and de. 
sirable things even when the effort 
is somewhat scattered. There is no 
field in which there is a greater 
opportunity for accomplishment 
than that of textiles. The key to 
accomplishment is research. It need 
not be complex, in order to be use- 
ful, but it certainly should be in- 
telligent.”’ 

With this, we in the textile clivi- 
sion heartily agree. 
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M.I.T. men who are policyholders, field 
representatives or staff members of the 
Massachusetts Mutual are in good company 
. « « With a good Company. 


You will like the Massachusetts Mutual, 
one of a small group of life insurance com- 
panies known and respected as the “Old 
New England Companies.” 


Since the Massachusetts Mutual Life 
Insurance Company was founded in 1851, 








M.LT. men in good company 


its management has been sound and con- 
servative, its policies progressive and liberal, 
and its practices always dedicated to the 
best interests of its policyholders. 


Massachusetts Mutual representatives — 
most of them husbands, fathers and home- 
owners — are men of high character. They 
are successful men, the kind you like to 
know and do business with, the kind you 
are glad to welcome into your home, 
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Your Lab Is an Ocean 
(Concluded from page 32) 


Home only briefly after the Mo 
hole sortie, Dave left aboard the 
Atlantis, a 142-foot steel-hu led 
ketch, on a cruise that kept him at 
sea until August. In partnership 
with Lamont’s Vema, the Oceariog- 
raphers of the Atlantis made echo 
soundings, seismic, and hy:lro. 
graphic studies of the Mediter. 
ranean, the Red Sea, and the In. 
dian Ocean. 

Oceanography is exciting and in- 
teresting to Dave, but he is not in- 
clined to think it glamorous, and 
urbanites who look for J must go 
down to the seas again traces in his 
speech will be disappointed. 

As men who learn the sea, how- 
ever, M.I.T. students can only 
partly resist the kind of life it dic. 
tates; many, including Dave, do not. 
There have been some changes in 
Woods Hole in the six score years 
since whalers put to sea from there, 
but this little (population: 1,000) 
outpost on the ocean, clustered on 
the low hills looking out on Vine- 
yard Sound, still wears the aspect 
and the history of the sea. Ships of 
oceanography now beat out across 
the Sound, toward all the oceans 
that the whaling men knew, and 
more; yet there is still perhaps a bit 
of Silas Jones and his whaling men 
in the contemporary voyages. 

Woods Hole will probably never 
again welcome back a mariner just 
like Silas Jones. The whaling ship 
Ashawonks, built in Woods Hole 
and named after a Succonessitt 
(Falmouth) Indian, was.on a four- 
year voyage in 1835 and had an- 
chored off Bering’s Island in the 
Pacific in quest of fruit for the crew. 
Natives who appeared, however, 
tended to be inhospitable; seizing 
the whalers’ huge cutting spades, 
they slashed and terrorized the 
crew. Jones, who began the battle 
as third mate, became captain, by 
virtue of the decapitation of the in- 
itial captain, the sudden death of 
the first mate, and the voluntary 
departure overboard of the second. 
But the enemy was routed, thanks 
to Jones, and he was given a hero’s 
accolade on his return. 

In the science of the sea, Dave 
Fahlquist and his colleagues, of 
course, confront a quieter and more 
truly profound kind of drama than 
the earlier men of Woods Hole. 
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Let“sMoney Management” 
conserve your time 


Too Little Time for the things 
you most want to do, because of 
too much time demanded by per- 
sonal financial matters... that’s 
the situation of more and more 
people today. And that is why 
more and more are turning to 
the Money Management Serv- 
ices of The New England Trust 
Company. They thereby find time 
to lead more satisfying lives, and 
know that the attention of full- 
time specialists is focused on the 
management of their securities. 


The Trust Department of The 
New England Trust provides an 
ideal combination of close per- 
sonal attention with broad im- 
partial judgment. Flexibility 
for meeting your particular 
objectives is joined with a well- 
informed, consistent investment 
philosophy. 


To describe our Money Manage- 
ment Services and what they can 
mean to you, we have prepared 
a new booklet, ‘“‘How to Shift 
Burdens Wisely’’. Why not send 
for it? Or stop in for a discus- 
sion with one of our trust officers. 





The New England Trust Company 


135 DEVONSHIRE STREET, BOSTON 7, MASS. 
Telephone: HAncock 6-8005 
Member of the | Back Bay Branch: 99 Newbury Street f 
Federal Deposit 
Insurance Corporation 





Incorporated 1869 
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New Process Coats Tungsten 


on Graphite Rocket Nozzles 





EXPERIMENTAL GRAPHITE rocket nozzles pro- 
tected by a coating of up to 1/8-inch thick high density 
tungsten are being produced for the U. S. missile- 
space program by The Alloyd Corporation, Cam- 
bridge, Mass. The vapor phase deposition process in- 
volves hydrogen reduction of tungsten hexachloride, 
forming an adherent layer of controlled thickness 
and contour. Dr. Romeo Bourdeau (Sc.D., MIT, 
1956) is in charge of the research program. 


Interpretation of this and other technological de- 
velopments for industrial, governmental and financial 
publics is but one of the varied informational and 
promotional skills now being provided more than a 
score of science-based companies by MOLESWORTH 
ASSOCIATES. 


Publicity in hundreds of business and technical 
press outlets here and abroad; sales and institutional 
literature of all kinds, and space advertising, planned 
and executed by specialists with more than 100 man- 
years of experience—all are effective promotional 
techniques expertly employed by our staff. 


Should you wish to explore similar professional 
assistance for your organization, please call or write 
us. 


Public Relations, Sales Promotion, Advertising 
In Atomic Energy, Electronics, Chemistry, Metallurgy 


MOLESWORTH ASSOCIATES 


260 Madison Avenue, 73 Tremont Street, 
New York 16, N. Y. Boston 8, Mass. 
MUrray Hill 5-8811 CApitol 7-9712 











46 


Trend of Affairs 
(Continued from page 20) 





Flight Transportation Seminars 


THE AIR AGE may have given way to the space age 
in the dreams of American youth, but the headaches 
of aircraft as our fastest-growing form of transpor ta 
tion are still real. A new program to help cure some 
of them is gaining headway at M.I.T. under a grant 
from Nelson Slater, 15, an industrial executive and 
World War II flying boat pilot. 

Speakers at a series of flight transportation seminars 
this academic year have included Vice-president Wik 
liam Littlewood of American Airlines, Jerome Lederer 
of the Flight Safety Foundation, William H. Cook, Jr., 
38, of the Boeing Airplane Company, and Ross A, 
McFarland, Director of the Guggenheim Center for 
Aviation Health and Safety in the Harvard School of 
Public Health. 

On March 7, Donald W. Douglas, ’14, President of 
the Douglas Aircraft Company, Inc., will participate 
in one of these seminars. 

Mr. Slater, a director of J. P. Stevens Company, is a 
great grandson of Samuel Slater, founder of America’s 
first textile mill. In 1945 he established the Samuel 
Slater Memorial Textile Research Laboratories to 
which Edward R. Schwarz, ’21, refers in an article that 
starts on page 21 of this issue. 


Mid-Century Form Givers 


M.I.T. has played a conspicuous role in an exhibition 
of contemporary architecture that has been touring 
museums across the country. Called “Form Givers at 
Mid-Century,” it was organized and sponsored by 
Time for the American Federation of Arts. 

In the introduction to the book of photographs that 
accompanies the exhibition, Pietro Belluschi, Dean of 
the School of Architecture and Planning, wrote: “This 
architectural exhibit is more than a proclamation of 
excellence; it presents the work of men who have been 
in large measure responsible for the New Architecture 
of our age.” The forms shown include Baker House, 
designed by Alvar Aalto, and the Kresge Auditorium, 
designed by Eero Saarinen; and the “givers” include 
Edward D. Stone, '27, designer of the dazzling U.S. 
Embassy in New Delhi, India. 


Organ Concerts at M.LT. 


TWO RECITALS on the organ of Kresge Auditorium 
are scheduled this spring under the auspices of the De- 
partment of Humanities: 

On Tuesday evening, March 8, André Marchal, or- 
ganist at Saint-Eustache in Paris, will play. He is par- 
ticularly noted for his performances of the works of 
Bach and the early French masters. 

On Tuesday evening, May 3, Lawrence Moe, organ- 
ist at the University of California in Berkeley, will be 
heard. His recordings of the Handel Concertos in the 
M.I1.T. Chapel have contributed much to his renown. 

Tickets for each concert are $2.00 and may be or- 
dered from M.I.T. Organ Concerts, Room 61-026, 
M.1.T., Cambridge 39, Mass. 
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or the Smithsonian 


HE: CENTRAL UNIT of an exhibit planned at the 
hmithsonian Institution in Washington will be a por- 
trait in bronze of General 
James H. Doolittle, '24, a 
member of the M.I.T. Cor- 
poration. The exhibit will 
recall his transcontinental 
flights, the Tokyo raid, and 
other highlights of his ca- 
reer. The life-size bust is 
the work of Madame Su- 
zanne Silvercruys, who is 
widely known as a sculp- 
tress, lecturer, and author. 
It was presented to the 
Smithsonian by H. S. M. 
Burns, President of the 

rss Shell Oil Company, and ac- 
sted by the Institution’s Secretary Leonard Carmi- 
chael, for display in the National Air Museum. 





An Electronic Trap in the Andes 
(Concluded from page 33) 


In addition to the punched cards from Bolivia, the 
M.I.T. cosmic-ray group is receiving reports from a 
maller field station in India, and a larger array of 
tubs on Volcano Ranch in New Mexico, near Albu- 
querque. This world-wide “Air Shower Experiment,” 
has been under way for several years now, and its con- 
tinuance for the next three years was assured by a 
recent grant of $176,000 from the National Science 
Foundation. 

Although no specific, commonplace uses for cosmic 
radiation have been foreseen, both the astrophysicists 
and students of the fundamental constitution of mat- 
ter are finding the data intriguing and are confident 
that it will prove useful to them. It may, in fact, end 
some of the embarrassing uncertainty now about the 
origin of cosmic rays. 

Most of the billions of cosmic-ray particles that 
plunge into the earth’s atmosphere every second have 
been so deflected and scrambled, in the course of theit 
long journeys through space, that no one knows where 
they originated or how they happened to get here. 
Those which have the most energy have been deflected 
the least and may be the easiest to trace back to their 
starting points. 

Bruno Rossi, Professor of Physics, who directs the 
M.I.T. research program, says that the results thus far 
suggest “that our picture of the galaxy and its mag- 
netic fields needs a thorough revision.”” This accounts 
for the astrophysicist’s intense curiosity about the in- 
visible showers being caught in the electronic tubs. 
And the nuclear physicists are fascinated by the fan- 
tastically high energies that have been reported. 

“At 10!® electron volts,” Professor Rossi points out, 
“a proton’s kinetic energy is something like 10 billion 
times the energy stored in its mass. In fact, this almost 
wimaginably tiny object carries enough energy to 
keep a one-watt light bulb burning for about a 
second!” 
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MITRE 


CORPORATION 


Invites You to Investigate the 


PROFESSIONAL 
OPPORTUNITIES 
AVAILABLE 


in Integrated System Engineering 


MITRE, a systems engineering and development 
organization, is responsible for providing engineering 
solutions to the problems involved in integrating Air 
Defense systems. Formed under the sponsorship of 
the Massachusetts Institute of Technology, this 
independent non-profit corporation has undertaken 
a long-range work program which requires a spectrum 
of skills in engineering and the physical sciences. 


These skills are utilized in the design, development 
and evaluation of the diverse components, equipments 
and subsystems from which evolve total systems. 
These subsystems consist of radar systems, communi- 
cations, data links, computers, data processing sys- 
tems, and defensive weapons. This continuing system 
engineering function takes cognizance of the imme- 
diate and long-term threat, the total defense tech- 
nology—both present and projected—and the complex 
logistics of air defense with a programmed method- 
ology that insures the best possible defense system, 
at minimum cost, for any given time period. 


Technical Staff appointments are currently being 
made in the following areas: 

¢ System Design 

* Component Research and Development 
Real-Time Computer Control Systems 
Radar Techniques 
Operations Analysis 
Weapons System Integration 
Human Engineering 
Communications Systems 
Electronic Warfare 
Integrated System Evaluation 


These positions are available at MITRE’s modern 
facilities in suburban Boston, Massachusetts, Fort 
Walton Beach, Florida, and Montgomery, Alabama. 


To arrange an immediate confidential interview, send 
resume to Dana N. Burdette, Personnel Director, Dept. 7-D 


THE MITRE .CORPORATION 
244 Wood Street + Lexington 73, Massachusetts 





HEV-1=D:U-FY 
IN STEP 


DEMANDS 


DRY TYPE TRANSFORMERS, 
CONSTANT CURRENT REGULATORS 
AND SATURABLE REACTORS 


CONSTANT 
CURRENT 
REGULATOR 

used in an 
industrial ; 
electrochemical — 
process. 


CONSTANT CURRENT 
REGULATOR 

for street, subway and 
airport lighting. 


DRY TYPE TRANSFORMER, 

300 KVA, for unit substation. Other transformers 
are available from 5VA to 2000 KVA as well as 
Saturable Reactors from 25VA to 500 KVA. 


HEVI-DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Harold E. Koch, '22, President 
Elton E. Staples, '26, Vice President 
Chester Meyer, ‘36, Assistant Secretary 
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Menus for Space Travelers 


In the first Popular Science Lecture sponsored by the 
M.1.T. Society of Arts this winter, Samuel A. Gold 
blith, ’40, Professor of Food Technology, described 
the complexity of the food, oxygen, and water prob- 
lems on space cruises. He said in part: 


IF WE ASSUME an average man requires approxi- 
mately 3,000 calories a day with 70 grams of food in 
the form of protein, 20 per cent of the calories in the 
form of fat, and the remainder in the form of carbo- 
hydrates, we come out with a minimum weight of a 
purified hypothetical synthetic diet—and certainly 
one I would not advocate for continued consumption 
—of 1 pound 7.6 ounces. The average home today 
takes in about 7 pounds of food for each person per 
day. 

In addition to the 1 pound 7.6 ounces of basic 
food components, it is necessary to add a small 
amount of accessory food factors required by man, 
known as vitamins, flavoring agents, and packaging 
materials. Man also needs approximately 1.5 pounds 
of oxygen and 5.5 pounds of water per day. Thus 
approximately 9 pounds must be supplied for each 
man each day that he is in space. 

For periods of a few days, such as one would con- 
sider in traveling to the moon, carrying sufficient 
liquid oxygen supplies, stored water, and dehydrated 
foods is certainly no problem. It might be possible, in 
fact, to carry a supply of dehydrated and concen- 
trated foods for a two-to-six months stay in space, but 
a supply to last longer than six months would prob- 
ably exact too great a weight penalty. 

Closed-cycle, biological systems for space feeding 
have been considered and a great deal has been 
written on the possible uses of chlorella and various 
species of microorganisms. At present, I do not be 
lieve that we have a solution for the long-term feed- 
ing of man in space — much more needs to be studied. 

(Concluded on page 50) 
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Bill McDonald had a fine record as an enlisted man and 
commissioned officer in flight engineering. After his dis- 
charge, Bill wanted a career where his initiative would 
enable him to get ahead fast. A job where his earnings 
would be directly related to his efforts and ability. 

A leading Sacramento employment agency told Bill that 
life insurance selling — and specifically, life insurance 
selling with New England Life — would give him the best 
opportunity to realize his ambitions. He went to our 
General Agent in Sacramento and was impressed by what 
this company could do for him. He was especially inter- 
ested in the training and supervisory support which would 
quickly prepare him to enter the more challenging areas of 
estate and business security planning. 

Bill has done an outstanding job. This quarter-million 
dollar policy is representative of the kind of performance 
















Bill McDonald, New Engend Life (left) with Nicholas Camblin, President, Camblin Steel 


Bill discusses contract with Camblin attorney George Paras. The company owners, Mr. & Mrs. 
Camblin, are enthusiastic about their corporation coverage, and will continue to use Bill's 


Bill McDonald delivers a policy = $250.0 000 


after only 8 months of selling life insurance 













that brought him our Rookie of the Year Award for 1959. 

If a career like Bill McDonald’s appeals to you, there 
may be a place for you with New England Life. Men who 
meet and maintain our requirements get a regular income 
right from the start and can work practically aflywhere i in 
the United States. 

For more information, write -Vice President John 
Barker, 501 Boylston Street, Boston 17, Massachusetts. 


NEW ENGLAND 
Mlial LAF Bf 


THE COMPANY THAT FOUNDED wu Yuat~ 
LIFE INSURANCE IN AMERICA — 1835 


125th Anniversary of Our Charter 









These MIT College men are New England Life representatives: 


Arthur C. Kenison, ’19, Boston 
Blaylock Atherton, ’24, Nashua 
John H. Schafer, ’°25, Newark 
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Ask one of these competent men to tell yoy about the advantages of insuring in the New England Life 


Charles E. Crawford, ’31, Phoenix 
Maurice W. Hanks, ’38, Newark 
Herbert L. Neitlich, 49, Boston 




































Talk of Our Times 
(Concluded from page 48) 





Systems which have been advocated are not 100 
per cent efficient. Based on the publications to date, 
and on the assumptions of utilizing waste materials 
by unicellular organisms and the reutilization of 
water following treatment of human waste by ion- 
exchange resins, I think I should point out with 
candor that a strong stomach will be one criterion 
for selecting the first candidate for space travel. More- 
over, based on some of the publications to date, I 
expect that the first man-made bower that houses the 
closed-cycle ecological system will have its aesthetic 
limitations and so, too, the space man’s algae menu. 

To keep a chlorella or any other microbe system 
going indefinitely without contamination or infection 
by plant or animal pathogens, and without a severe 
reduction in output, or convergence of the system, 
presupposes a biological control rarely found in 
nature. And even if we are able to prodtice a compact 
and operational piece of equipment to grow the or- 
ganism, chlorella is not food as such, and the human 
being cannot be expected to live for extended periods 
of time on an interminable diet of salty, green paste. 
This has been among the greatest faults of many of 
the bright ideas for coping with some of the world’s 
problems of nutritional insufficiency. 

Tremendous advances have been made in possible 
foods for the future. These advances in producing 
dehydrated foods of excellent characteristics and pre- 


cooked frozen foods of high quality certainly offer 
means of taking us to the next stage, or a trip to the 
moon; beyond that, for interplanetary voyages, how. 
ever, intensive research is necessary—and possi!ly 
even a scientific breakthrough in the life sciences, 

I think it is safe to predict that, if we today enjoy, 
above all else, broiled tenderloin steaks, lobster New. 
burg, and the like, our grandchildren in the year 
2000 — whether on our mother spaceship, the ea: th, 
or on a lunar expedition — will wish to have the same 
foods available, with the same degree of convenietice, 
flavor, and nutrition built into their food packages. 

There are some tremendously interesting «nd 
fascinating challenges in the food science and tcch- 
nology of the space age. 


Control Phenomena 


Lecturing in London under the auspices of the Insti- 
tution of Mechanical Engineers this winter, John A, 
Hrones, ’34, Vice-president of Case Institute of Tech. 
nology, said in part: 


MORE AND MORE we are moving into a society 
where men’s efforts are spent in controlling the distri- 
bution and utilization of power, and relatively little 
energy is supplied by man. If the Western world is to 
maintain a position of influence and to continue its 
traditional support of individual freedom, talented 
men must be used to their fullest capacity in situations 
where judgment, wisdom, and creativity are indispen- 
sable. We must, therefore, continue to develop our 
understanding of control phenomena. 





ASK THE 
AEROFIN MAN 


for the practical solution 
to your problem of 


HEAT EXCHANGE 


in heating, cooling, 
air conditioning or process 





AE ROFIN Corrorarion 


101 Greenway Ave., Syracuse 3, N.Y. 
Pioneers in Light-Weight, Extended Surface 
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How Curtis helped a design engineer 
“BEAT THE HEAT” 


This single universal joint in a 
ribbon-stripping machine was 
operated at a 34° angle. The 
joint heated up, wear was ex- 
cessive. (Curtis Joints have been 
tested at angles up to 37°, but 
we do not recommend angles 
greater than 30°.) 


Curtis engineers recommended 
a double Curtis joint, which re- 
duced the angle to 17° per joint. 
Result: no overheating, im- 
proved efficiency, longer life. 


You can depend on Curtis 
engineering in any problem of 
angular power transmission. And 
you can depend on 


CURTIS UNIVERSAL JOINTS because our 


catalog torque and load ratings are substantiated by constant tests 
under production conditions. 


€ CURTIS 


UNIVERSAL JOINT CO., INC. 
82 Birnie Avenve, Springfield, Mass. 
As near fo you as your telephone 
EXCLUSIVELY A MANUFACTURER OF UNIVERSAL JOINTS SINCE 1919 





14 SIZES ALWAYS IN STOCK 
%” to 4” OD. 
(6” joints on special order) 


for free engineering 
data and price list. 
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q New Books from the Technology Press 


}racture 


Edited by B. L. Averbach, D. K. Felbeck, G. T. Hahn, 
and D. A. Thomas 
Proceedings of an international conference on the atomic 


mechanisms of fracture. Papers on cleavage, ductile, 
fatigue, and high-temperature mechanisms of fracture for 
metals, ceramics, and polymers, with a chapter on future 
research needs. $17.50 


\ Chinese Village in Early Communist 
PIPE 


Transition 
The —— Family in the Communist 
By C.K. Yene VALVES 


Companion volumes examining the effect on Chinese 

society of the introduction of Communism. The first FITTINGS 
volume is a case study of the development of a Chinese ~. 

village, showing the traditional pre-Communist agricul- ™ 
tural society, the years of struggle during 1949-51, and ; ee 


the recent adjustments to new social and economic pat- 
terns imposed by the Communist regime. ($6.50) In the 
second volume, the author examines the revolutionary 
transformation of the traditional Chinese society through 

an examination of recent modifications in its structural PIPE PILING 
core, the family. ($6.00) 


Experiencing Architecture & ACCESSORIES 


By Steen Eiler Rasmussen 
A translation from the Danish in which the author dis- 


— 
cusses architecture in such a way that readers outside 
the architectural field will find interest in the types and FIPE 


characteristics—color, scale and proportion, rhythm, and 
FABRICATION 


texture—of the architecture surrounding them. Excellent 
illustrations are carefully integrated with the text. $4.50 
Order from the Technology Press 
Cambridge 39, Massachusetts 











When is a Right a DUTY? 


Today everyone enjoys as his birthright, privileges which once were 
the possession of only a few. But his birthright also includes 
responsibilities with respect to the privileges he enjoys. 


Education is one of the privileges which carry responsibilities. 
All of us have the responsibility, for example, of helping to ensure 
that every young person has the opportunity to complete his 
education, and of seeing that the quality of instruction at our 
schools and colleges is maintained at a high level. 


Sun Life Assurance Company of Canada is now offering through 
newspaper advertising from coast to coast in North America, a 
series of free booklets on educational matters in which all of us share 
responsibility. Inquiries should be addressed to: Values in 
Education, Sun Life of Canada, Montreal. 


WHY STAY IN SCHOOL? * SCHOLARSHIPS AND STUDENT LOAN PROGRAMS 
WHAT ABOUT TRADE AND INDUSTRIAL SCHOOLS? * SPORTS TIPS FOR TEENAGERS 
WHAT YOU SHOULD KNOW ABOUT SCHOOL BOARDS 
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BARNSTEAD 
ULTRA PURE WATER 
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industrial use. 








BARNSTEAD® 
“MF”® Sub- 
micron Filter 
for electronic 
and nuclear 
fields. Filters 
out particles to 
.000016 inches. 


For washing 
and rinsing 
transistors, di- 
odes, rectifiers, 
tube parts, and 
materials such 
as Silicon and 
Germanium. 
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GEARS 


Made to Your 
Specifications 


You and we can form a 
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make 
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both of us. Gears of all 


types, all sizes, all me- 
terials. Design-engi 
ing service available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 
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THE TALE OF A MEADOW, by Henry B. Kane, 
Alfred A. Knopf. Reviewed by J. J. Rowlands, . 
torial Associate of The Technology Review. 


THOSE who see in a meadow only a field framec 4 
old stone walls will find in this book a new and excit 
ing world of living things. 

With the scrupulous regard for accuracy that dis 
tinguished his earlier books on wild life, Wild World 
Tales, Mr. Kane, '24, tells the life story of the animals, 
the birds and the insects that make their home in a 
meadow. It is filled with the drama of nature, the be 
ginning of life and at times its tragic ending. The 
telling of the story is enhanced by the natural excite 
ment and curiosity of a boy who learns that in the 
grass at his feet and in holes beneath old trees, in 
tunnels under stone walls and in the boughs of the 
trees above him, creatures make their homes and live, 
each in its own way, in the endless struggle for survival 
against enemies and hunger. 

It is the boy with roving eyes and keen ears who 
leads the reader through the meadow and he learns 
that despite their battle for existence the wild crea 
tures have their share of happiness and contentment. 
Here is the world of the meadow mouse, the shrew, 
and the chipmunk, foxes and woodchucks, raccoons 
and crows and marauding owls, wild bees and butter 
flies and many others in a setting of trees and _ plants 
well known to every country boy. 

In this fine book are combined the skills of the 
author as a writer, photographer, and artist whose ex- 
traordinary illustrations are a unique contribution to 
nature studies for young and old. 


MADE IN NEW YORK, by Roy B. Helfgott, W. Eric 
Gustafson, and James M. Hund; Harvard University 
Press. Reviewed by H. B. Richmond, ’14, Former 
Chairman of the Board, General Radio Company. 


THIS is one of a series of studies of the New York 
Metropolitan Region. Its three authors have selected 
what they consider typical manufacturing industries 
in the greater New York City area: Women’s and chil- 
dren’s apparel, printing and publishing, and elec 
tronics. Rapid change seems to be the keynote of all 
three. 

The radio industry's story will have the most appeal 
for readers of The Technology Review. Radio, rather 
than electronics, is the appropriate term for this in 
dustry in the New York area. One reason for its growth 
there was the manner in which one entered into radio 
set manufacturing. It was literally a case of a quick 
change from the manufacturing of dolls — yes, from 
Christmas stockings to radios. 

In the early days, it was only necessary to hire one 
engineer to design a set and watch its production. 
Girls who sewed clothes could be taught easily to do 

(Concluded on page 54) 
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Pontiac serves you a beauty with perfect form on Wide-Track Wheels 


It’s no coincidence that so many Pontiac owners are 
sports-minded. 

The love of sports is the love of action. To like the 
spirit of competition is to like the spirited, that which 
is game, alive, ready. 

Check the physique of this 1960 Pontiac. If this fresh, 
clean styling doesn’t quicken your hankering for the 
fine sport of owning and driving a great automobile, 
see your team physician at once. 

And when it starts to perform, there’s no serious com- 
petitor to be found. Wide-Track Wheels give it remark- 
ably steady footwork. It’s devoutly obedient to your 


coaching, takes your direction instantly, gracefully. 
Its power plant — accurately called the Tempest V-8 
engine— is resourcefully athletic, with precision timing, 
crisp take-offs, perennial endurance. There’s a whole 
team of engines for you to choose from—for either high 
performance or regular-gasoline economy. 
Enough of this being on the sidelines of Pontiac en- 
joyment! See one of our fine dealers this week for some 
revealingly pleasant practice.in a new 1960 Pontiac. 
With the widest track of any car, Pontiac’s 
width is on the road—where it gives 


you better stability. Wide-Track 
widens the stance, not the car. 


MARROW TRACK 


PONTIAC'S WIDE-TRACK 


PONTIAC THE ONLY CAR WITH WIDE -' TRACK WHEELS 


PONTIAC MOTOR DIVISION. « 


FEBRUARY, 1960 


GENERAL MOTORS CORPORATION 















“Prec a” 
HAIRSPRINGS 
More than 25 years’ experi- 
ence making all types of hair- 
springs for critical instrument 
applications. High volume 
production with absolute uni- 
formity. 


PRECISION PRODUCTS COMPANY INC OF WALTHAM 
WALTHAM 54 . . MASSACHUSETTS 





SYSKA & HENNESSY, INC. 


Engineers 


Jehn F. Hennessy ‘24 John F. Hennessy, Jr. ‘5! 





CONSULTATION ° REPORTS 
WASTE DISPOSAL ¢ WATER SYSTEMS 
New York City 


DESIGN * 
POWER PLANT « 








CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal, 533 Boylston Street, Boston, Mass. 








ALEXANDER KUSKO, INC. 
Consulting Engineers 


141 Main Street Cambridge 42, Mass. 
ELiot 4-4015 


Research and Development in 


Magnetics : Transistor Circuits 
Electric Machinery Control Systems 
Instrumentation Power Supplies 

A. Kusxo "44 J. P. Brake, °54 


G. V. Woonier °55 
K. Beene 59 


J. A. Gavuprr °S6 














RELIABILITY CONTROL 
ENGINEERING 


consulting engineers to Contractors of 
Governmental end-use Materiel 








RELIABILITY — —QUALITY 
—Program Planning Vendor Surveys— 
—Feasibility Studies Procedures— 
—Proposals Test Facilities— 
—Design Reviews Improvement Programs— 


—Assurance Test Programs Training Aids— 
—Reporting & Analysis Systems— 


Glilbert 5-6614 





A. Warsher, 32 RIDGEWOOD, N.J. 


54 


Books 
(Concluded from page 52) 
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a simple operation in an assembly chain, and nos 
manufacturers purchased their components from spe. 
cialists. It was quite similar to the manufacture of 
women’s clothes; everything had to be sold by Christ. 
mas or dumped. 

Before radio-set manufacturing began, many low 
famous men had gravitated to New York to seek 
financing. Examples are S. F. B. Morse, Edison, Fes. 
senden, and DeForest. 

Today there is still a considerable number of radio 
manufacturers in New York, but the greatest additions 
to the wealth of this country come from the research 
companies such as the American Telephone and Tele. 
graph Company, which moved to New York from 
Boston in 1907. A very important part of the industry 
is now devoted to manufacturing technical equipment 
for our national defense, and a wider circle must be 
drawn around the city to include some of the very 
large concerns. 

While some cities seem to be standing still, there 
seems to be a magnet in New York which keeps it 
ever virile. The three industries covered by this book 
are well worth studying. 


Technical Volumes 


RECENT books likely to be of especial interest to 
M.I.T. Alumni include: 

Instrumentation in Scientific Research, by Kurt S. 
Lion, Associate Professor of Applied Biophysics. This 
is a reference work dealing with electrical input trans- 
ducers, published by the McGraw-Hill Book Company, 
Inc., New York. 

Industrial Complex Analysis and Regional Devel: 
opment, by Walter Isard, former Director of the Urban 
and Regional Studies Section at M.I.T. who is now 
chairman of the Department of Regional Science at 
the University of Pennsylvania; Eugene W. Schooler, 
a former research associate at M.1.T. who is now Assist- 
ant Professor of Industry at the University of Pennsyl- 
vania; and Thomas A. Vietorisz, 48, a former research 
associate and instructor in Economics at M.I.T. who 
is now an economist with the United Nations Eco 
nomic Commission for Latin America. This is a case 
study of refinery-petrochemical-synthetic fiber com- 
plexes and Puerto Rico, published jointly by The 
Technology Press of M.I.T. and John Wiley & Sons, 
Inc., New York. 








William H. Coburn & Co. 
INVESTMENT COUNSEL 
68 Devonshire Street 


Boston 
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PROFESSIONAL CARDS 





JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, INC. 
Engineers and Consultants 
ELECTRICAL—MECHANICAL—STRUCTURAL 
DESIGN AND SUPERVISION OF CONSTRUCTION 








UTILITY, INDUSTRIAL ‘AND ATOMIC PROJECTS 
SURVEYS—APPRAISALS—REPORTS 
MACHINE DESIGN—TECHNICAL PUBLICATIONS 
BOSTON WASHINGTON NEW YORK 








FAY, SPOFFORD & THORNDIKE, INC. 
Engineers 
Airports, Bridges, pen, Hapeees Highways 
Water Supply, Sewerate and Drainage Sytem 
Industrial Plants _—_=Incinerators 


Designs oe nvestigations 
Sagenisden of Construction 


1l Beacon Street Boston, Massachusetts 








Eapiz, Freunp & CAMPBELL 


Consuttinc ENGINEERS 
500 FirtH AveNvE New Yor« 36, N. Y. 
Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 
James K. Campbell ’11 


CLEVERDON, VARNEY & PIKE 
Consulting Engineers 


Hexszer S. 1 "10 Wave F. Pus ‘15 
Joux A. Dow * Hanote E. Procron *17 
Structural aii Foundations 


Heating, Ventilating, Electric and Plumbing De- 
signs, Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 





METCALF & EDDY 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 


Airports, Laboratory, Valuations 
Statler Building, Boston 16, Mass. 


MAURICE A. REIDY 


Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DES FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 
Estimates and Appraisals 


101 TREMONT STREET BOSTON, MASS. 








THE KULJIAN CORPORATION 


Consultants e Engineers ¢ Constructors 


UTILITY @ INDUSTRIAL @ CHEMICAL 
Power Plants (Steam, Hydro, Diesel), Textile Plants, 
Water & Sewage Works, Oil Refineries, Pipe Lines, 
Army & Navy Installations, Air Fields, Hangars 
H. A. Kuljian *19 A. H. Kuljian ‘48 
1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


CuarLes Netson Depes Associates, INc. 
ENGINEERS AND ARCHITECTS 


Structural, Electrical, Mechanical, Acoustical 
Industrial, Commercial and Municipal Projects 


915 EAST STATE ST. ROCKFORD, ILL. 
C. N. Depes °35 





Fasric ResearcH Lasorartories, INc. 


Research, Development, and Consultation 
In the Fields of Fibrous, Organic, and Related Materials 


1000 Providence Highway Dedham, Mass. 
(At Route 128 and U.S. 1 Interchange) 
W. J. Hameuncen, ‘21 K. R. Fox, 40 E. R. Kasweis, 39 


Moran, Procror, Mueser & RUTLEDGE 
CONSULTING ENGINEERS 
Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 
Wittiam H. Mueser °22 Puuir C. Rutiepce 33 
415 Madison Ave., New York 17, N. Y. 





GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 


Malcolm G. Davis 25, Vice President 
Allen W. Reid °12 E. C. Edgar ‘35 


Steam, Hydro, Diesel, Nuclear Power Plants; Industrial 
Structures; Plant Safety, Utility Rates, Valuations, Reports; 
Purchasing; Chemical Laboratory 


New York © READING, PA. @ Washington 


BREWER ENGINEERING LABORATORIES 


Consulting Engineers 


Electric Strain Gage Testing @ Stress Analysis 
Strain Gage Amplifiers @ Strain Gage Switches 
High Temperature Strain Gages 


MARION, MASS. TEL. 103 
G. A. Brewer 38 








Lauren B. Hircucockx AssociaTEs 
Chemical Engineers 


Industrial Research & Development 

Technical & Economic Evaluations 

Acquisitions of Processes and Plants 
Commercial Chemical Development—Air Pollution Control 
Lauren B. Hitchcock 20 Technical Advisor, John H. Schaefer °26 
0 ee New York 17, N. Y. 


FEBRUARY, 1960 








CaprroL ENGINEERING CORPORATION 
CoNnsULTING ENGINEERS 
DILLSBURG, PENNSYLVANIA 


Highways 
A rts Surveys 
i yy tment Constructio: Supervision” 
a é Soil ‘esting 
Branch Offices 
Rochester, N. Y. Saigon, Vietnam 


Robert E. Smith ‘41, Vice President 
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and the prophet replied: 
“It is well to give when asked, but it is 





Gifts by Will 
TO THE 
Massachusetts Institute of Technology 


The tale is told of Almustafa, the prophet, who, having awaited for many years the 
ship that would return him to the place from whence he came, was making the final 
descent to the shore when the folk of Orphalese crowded about him. They besought 
him before departing to “disclose us to ourselves, and tell us all that has been shown 
you of that which is between birth and death.” 

With words of wisdom, an answer appropriate was given to the woman holding a 
baby, to the ploughman, to the merchant. Begged one, “Speak to us of GIVING,” and 
the prophet replied: 

“It is well to give when asked, but it is better to give unasked, through 
understanding; 

And to the open-handed the search for one who shall receive is joy greater 
than giving. All you have shall some day be given; 

Therefore give now, that the season of giving may be yours and not your 
inheritors’.” 

Through the years the prophet’s words have held true, for even today he who “through 
understanding” includes the MASSACHUSETTS INSTITUTE OF TECHNOLOGY as 
a beneficiary in his will can experience thereby a two-fold satisfaction. The successful 
culmination of his search for a worthy recipient and the anticipated results his generosity 
will assist in accomplishing. These satisfactions give an added value to the span of man’s 
days and project his usefulness to his fellowmen far into the future. 

The Massachusetts Institute of Technology because of the high quality of the education 
given its students, its effective research work for aiding America in peace as well as in 
war, and the high character of its governing body and academic staff qualifies as an insti- 
tution for serving our American ideals for the present and in the years to come. 

But the search, the finding, and the anticipated accomplishments are not enough; for 
without the properly-worded record, man’s plans for the future may go awry. Hence the 
prophet’s importuning, “— give now,” should be heeded. The giving need not be an 
immediate physical transaction, for written directions replace the spoken word when the 
speaker is no longer present, and a donor can frequently make by will a gift which is 
larger than he can ad 2 while living. Truly, “it #s well to give when asked, but it is better 
to give unasked, through understanding.” 

A booklet “Gifts by Will,” outlining different forms of bequests to M.LT., is available 
to you or to your attorney by writing to: 

Director of Development 
Massachusetts Institute of Technology 
Cambridge 39, Massachusetts 


* “The Prophet” by Kahlil Gibran 


better to give unasked, through understanding.”* 
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Further information may be obtained from 


HOECHST-UHDE CORPORATION PLANT 


CHEMICAL 
DESIGN 


PROCESSES 350 Fifth Avenue, New York 1, N. Y. 
8204 Empire State Bldg. 
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+Random- 


Noise 


Generator 


Type 1390-B...$295 





5Mc 
RANGE. 
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500kc \ 





10c 100c Ike 1Okc IMc 
FREQUENCY 


incorporates these wanted features: 


% Wide-Band Noise of Uniform Spectrum Level * Built-in 80-db attenuator—supplements output meter to pro- 
vide metered output levels from over 3 volts to below 30 uv. 


%* Three Frequency Bands — 20c to 20 kc; 20c to 500 kc; 
20c to 5 Mc * Automatic time-delay relay in on-off switch circuit insures 


long life for noise-producing gas tube. 
* High Output Level — at least 3v for 20-kc range, 2v for 
500-kc range, and lv for 5-Mc range * Built-in extendible legs tilt panel for easy viewing. 


% Extended low-frequency range down to 5 cps. % Panel extensions supplied for relay-rack mounting. 





oO 


The Random-Noise Generator’s amplitude distribution closely 
approximates the statistical amplitude distribution of speech, 
music, and many other sounds and electrical disturbances which 
occur naturally. Consequently, this instrument is extremely useful 
in obtaining realistic measurements of the performance of audio- 
frequency equipment of all types. Moreover, since noise is a com- 
mon form of interference limiting the threshold of electrical opera- 
tion, a controlled noise generator can be extremely useful for 
measurements of communications systems and detection apparatus. 

The Random-Noise Generator is also widely used to drive shake 
tables for mechanical testing ; to test microphones and speakers in 
the acoustics laboratory; for study of filter characteristics; and in 
transmission-engineering work involving crosstalk measurements. 
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G E N E We fh L R A D l O c O M PA N Y | We started selling binding posts and ‘banana Type 


Since 1915 — Manufacturers of Electronic Apparatus for Science and Industry 274 Plugs in 1923, and they are still compatible with 


WEST CONCORD, MASSACHUSETTS the tens of thousands of their modern counterparts 
sold by us this year. Incidentally, the %” binding 
NEW YORK AREA: Tel. N. Y. WOrth 4-2722, N. J. WHitney 3-3140 CHICAGO: Tel. Village 8-9400 post spacing first introduced by GR is an industry 
PHILADELPHIA: Tel. HAncock 4-7419 WASHINGTON, D. C.: Tel. JUniper 5-1088 standard today. 
SAN FRANCISCO: Tel. WHitecliff 8-8233 LOS ANGELES 38: Tei. HOllywood 9-6201 
In CANADA, TORONTO: Tel. CHerry 6-2171 








«x 





